
































= 





oy 





[Entered at the Post Office of New York, N. Y., as Second Class Matter.] 





A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES, 








Vol. LI.—No. 13. , 
[NEW SERIES.) 








THE SIEMENS REGENERATIVE GAS LAMP. 

In the latter part of 1879, Frederick Siemeus made the an- 
nouncement that he had practically succeeded in greatly 
increasing the light to be obtained from ordinary coal gas, 
by what he called the regenerative process, through the su- 
perheating of the gas and the air which supported combus- 
tion. In a lecture delivered at that time, before the Prus- 
sian Society for the Promotion of Industry, he stated that 
the idea was then twenty years old with him, and was one 
of the results of experiments relative to heat-regenerative 
furnaces, which have done so much to change the old order 
of things in nearly all branches of metallurgical work. He 
then experimented but little on the gas lamp, as it ‘‘ seemed 
impossible to properly supply the gas flame with heated 
air, owing to the supposition that double glasses or chim- 
neys, one within the other, were necessary to bring the 
combustion gases and the fresh air together, and the inner 
glass could not withstand the heat.” His later experience 
in regenerative furnaces taught him to abandun separate 
combustion chambers, and utilize the natural currents of 
gas and heated air, ina large oven, and then it naturally 
followed that the regenerative principle could only be ap- 
plied to lighting purposes by taking advantage of the auto- 
matic motion of air, gas, and the products of combustion 
at different temperatures. The introduction of the electric 
light, with the call thereby created for burners of higher 
lighting power, and the close investigations made as to the 
relative economy of gas and electricity, led Mr. Siemens 
to return to the subject of his earlier experiments, and the 
present Siemens regenerative gas lamp is the result. 

This lamp, in its present improved construction, is shown 
in Figs. 1 and 2, Fig. 1 showing the details of internal 
arrangement. The gas enters from a pipe at the bottom to 
the chamber, A, passing up thence through the small gas 
tubes, B, around the flue, E (through which the products 
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lis the outlet for vitiated products of combustion, the con- 
nection thence to be made to a chimney or flue, which gives 
this burner great advantages as aventilator. The glass cy- 
| linder, K, around the top of the burner, is simply to protect 
| the flame from the action of the wind. When lighting, the 
| gas is first turned on slowly until the flame reaches about 
one-fourth the height of the porcelain, and is allowed to re- 
| main thus for about ten minutes, until the different parts of 
‘the burner become heated; then it is further turned on until 
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| the flame enters the porcelain cylinder about an inch, the 
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comparative economy of burning gas with these burners, 


the testimonials are very numerous, and from the best of 
sources, although it is only about four years since they were 
first put on the market in Europe. The illumination issaid 


| to be from two to three times greater, for the same quantity 


of gas used, than can be obtained by the ordinary burners, 
while the flame is white and remarkably steady, and the 
light is admirably diffused. This burner received the Rich- 
ardson gold medal, as ‘‘an exhibit of pre-eminent merit,” 
at the Sanitary Congress Exhibition in England in 1882, the 
London Times describing it as ‘* saving 50 per cent of gas, and 
greatly lessening the unhealthy condition of the airin which 
|gas is burnt.” It has also received the warm indorsement 
of many leading firms throughout Europe, who have adopted 
its use in extensive manufactories, 

| The Siemens Co. light the restaurant of the Electrical 
Exhibition, a room 40 x 96 feet, ceiling 1044 feet high, 
| with six lamps 500 candle power each, at a cost of about 
|9 cents per hour. The light is soft and pleasant to the 
| sight, and casts no shadows, 

| The sole right to manufacture and sell this burner in the 
| United States has been acquired by the Siemens Regenera- 
tive Gas Lamp Co., of Philadelphia, who have recently fitted 
up an extensive factory for the manufacture at the northeast 
|corner of Twenty-first Street and Washington Avenue, in 
that city. 

+o 
Soldering Aluminum, 

M. Bourbourze (Comptes Rendus, xcviii., 1490) has 
found a means of soldering aluminum successfully. Hith- 
erto the great drawback to the extended use of this metal in 
the arts and inscientific instruments, for many of which it 
is peculiarly fitted by its great lightness and resonance, has 
| been the difficulty of making good joints. M. Bourbourze 

uses alloys of tinand zinc, or of tin, bismuth, and alumi- 





of combustion escape), toa number of small burners, C, | gas and heated air naturally taking the direction indicated, | num; but one of tin and aluminum yields the best results, 


arranged around a porcelain chimney, H. 
at the bottom to the chamber, D, and is heated with 
the gas around the central discharge flue, so that the gas 
and the air to feed the fame meet at a high temperature 
atthe point of ignition, Outside of the burner proper 
there is a jacket of sheet metal, I, between which and the 
burner a current of cool air ascends to prevent the over- 
heating of the burner and alsoadd to the supply of air to 
the flame. 

The flue, F, connects the regenerative heating chamber with 
the chimney, as more fully shown in Fig. 2. ‘The pipe, G, 
directly over the burner, to which the side arm is attached, 





| 


or discharge flue, E, as bigh as about 1,600° F, Any excess 
of gas beyond the quantity indicated interferes with the per- 
fect combustion and diminishes the light. 

The illustrations at the bottom of the page show the test- 
ing of the burners as set up at the factory, a burner as adapt- 


lighting halls or assembly rooms. These lamps are made 
in sizes which enable them to compete on most favorable 
terms with some of the best electric lamps, running from 
100 candle power to 1,200 candle power, the former burning 
14 and the latter 100 cubic feet of gas per hour. Of he 





THE SIEMENS REGENERATIVE GAS LAMP. 


ed for street lighting, and one of the styles suitable for | 


Air enters | and making the heat in this regenerative heating chamber, | Tbe proportions of alloy vary with the kind of work itis 


|intended for. For instruments which have to be turned or 
| shaped after soldering, an alloy composed of 45 parts of tin 
}and 10 of aluminum is most suitable. This will resist even 
hammering. Metal which it is desired to solder to alumi- 
| num should be first tinved with pure tin, 
——————$a~+-0-- 

THE other morning in Philadelphia, at a session of the 
American Association, the reading of the first paper was 
about to proceed, so the story goes, on the ‘‘ Nervous Sys- 
| tem of the Flea,” when a member jumped up and moved 
an adjournment. Unanimously carried. Thermometer, 96°. 








192 


Sciewtitic avinericat. 





[SEPTEMBER 27, 1884. 





Stientifir American, 


MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 


No. 361 BROADWAY, NEW YORK. 








0. D. MUNN. A. E. BEACH. 








TERMS FOR THE SCIENTIFIC AMERICAN, 


One copy, one year postage included............++++ ine Sétneaneneyees 
One copy, six months postage included 
Clubs.—One extra copy of THe SCIENTIFIC AMERICAN will be supplied 
gratis fur every crab of five subscribers at $3.20 each ; additional copies at 
same proportionate rate. Postage prepaid. 
Remit by postal order. Address 
MUNN & CO., %1 Broadway, corner of Franklin street, New York. 





The Scientific American Supplement 


is ® distinct paper from the SCIENTIFIC AMERICAN. THE SUPPI.EMENT 
is nsued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUprLEMENT, 
$5.00 a year, pustage paid, to subscribers. Single copies, 19 cents. Sold by 
all news dealers throughout the country. 

Combined Kates. —The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year postage free.on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 
Address MUNN & CO., %1 Broadway, corner of Franklin street, New York. 


Sclentific American Export Edition. 





‘The ScienTI FIC AMERICAN Export Edition is a large und splendid peri- 
adieal, issued once amonth. Each number contains about one hundred | 
large quarto pages, profusely illustrated, embracing : 


AMBUICAN, With its splendid engravings and valuable information: 
Commercial, trade, and manufacturing ts of leading houses, | 
Terms for Export Edition, $5.00 a year, sent prepaid to apy part of the | 
world. Single copies W cents. §#" Manufacturers and others who ene | 
to secure foreign trade may have iarge. and bandsomely displayed an- 
blisbed in this edition at a very moderate cust. 
The ScigxTific AMeniCaN Export Edition has a large guaranteed circo- 

lation in all commercial places throughout the world. Address MUNN & | 
CO_.,%i Broadway, corner of Franklin street, New York 











NEW YORK, SATURDAY, SEPTEMBER 27, 1884. 








Contents, 
(illustrated articles are marked with au asterisk.) 


Aluminum, ay $0 sanesoence 191 j Inventions, index of 
Balloon, eiect., Renard & Krevs’* 19 | Lnventions, mechanical 
Zoller for heating building*... .. 19% | Inventions 














Boilers, covered and uncovered. 197 | Lron, cast. soldering on 
I rsonal Lamp, . Sh 

) ooh TE +0 cranes ce 197 
Liquors, ammoniacal, analysis ¢ of 201 
19% } } nets experiment with.. . 21 
Mines at x Australian ........ mi 
Door knob improved*.. 194 | Monitors, b AS | 
“Drop” method of chem. ‘aDalysis 20 | Notes and queries. . séeall 2038 
Drought, an Australian.. 1% | Patents, relating to.... Di 
Earth's mugnetism, determins- Pipes, LINE, Scanetenceesobenes 195 
tion of at Paris........ Saal Planet Neith, the asanie 197 
Engineers, Ym ry Ah sasquapeal Pots, glass, manufacture of ..... 196 
abstract paper o a1 y from Sweden to Lapiand 200 
Exhibition, indust 1, St. Louis.. 198 | Roofing, copper for........».-.. 198 
Exhibition, Internat., Antwerp.. Seien' s eonaress, international 196 
Exposition, Electrica! Ship, war, Italian, new..... ...... 1% 


Interna- 
tional, at Philadel boeubtes . test instrument 
used b the Government for. 194 








Fire escape. im a 
Fire, great, in Cleveland . Tool handle, ratchet*............. 
Piour, buttered.... ............... 14% | Watering dovies for stock cars*. 194 
Gas lamp, regenerative* een Weather forecasts ... ........... 1% 
Gun, &-pounder, Hotebkiss*.. ._- 1% | Weather. ro from the 
Aarvesters Dg A 200 color of the stars.............. 200 
Hoe, Robert, death of...’..... 1%3 Well, oil, intermittent samenoed tone 194 
Horseshoes 02 different nations 1% | Whale caught by a telegraph 
rouse, one, want constitutes. . - aie... SI an, pati theless ro 
em, Inmendous........ . 2.0.0. Wheels an n bens, halenetng I 
Invention called for, new..... ... 197 | Wheels, rewnide.. --0 ceoce 198 
inp evooees 202 ' Wood carving, Swiss.............. 196 








TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT 


o. 4256, 
Por the Weck ending September 27, 1884. 


Price 10 cents. For sale by all newsdealers. 


(1.)Most of the | 
plates and pages of the four preceding weekly issues of the Sci«nTIFic | 


«.) | ened, but did not stand. The requisite appeared to be re- 





PAGE 
I. CHEMISTRY AND METALLURGY.—Trhe Union of Bodies by 
St artiielut nee:' dx: eefeahd behakeipeeecandbestedunin>tnbestocese 
Native Antimony —ity Gro. ¢ GDL Sicenis cldhehoessosens 7286 
New Forms of _—By Epwarp Hart.—3 | 
GIES crcc ccs: 609 000 cccccscncccncepap an +0 cnbeoubesocssvoccccs ccncese 7286 


. ELECTRICITY, LIGHT. HEAT, ETC —Geeervations on Twilight, | 
~Normal colorations of th the morning and evening sky............... 


Solar Aureoles.—l figure....... _. ........- os 1292 
A New Principle of Measuring Heat.—By orro PETTERSSON.—4 Ze 
DOD «ese oss _ socccccsvcces cecesesccccccsoseeeees: sescesseces ++ 00 eee 


Annee #6 OMe Oe eee OOOO ee eeeee seeeteneoe 


. di, — oe 7 


IIL ENGINEERING AND MECHANICS.—Boiler Explosions; the 
Cuuse and the Remedy.—By THomas KaYs.—An elaborate paper. 
NTE) te Gir do... ... ec, atebdatbasedaneoacecetas o¢ WT | m4 


Portable —“Hesgmonens of Alfred Cottraa, the Ita.ian con- 
strnetor aan acc o 79 
Friction i —the Dchenen-Lobione Cireaah) appontine =i | 


sae gh 





v. ba dy AND pn fp a hy Natural Bridge “ Pre- 
.” Saxony.-- With pictaresquc T71 


Pree eee ee eee eee tee) 


VLA 


. ARCHTYECTURKE.--New . 
don.—-Admiraity and War WOMONE.—1 WIOW....  ..-ececccceee 7277 
Philadelphia and Reading KR. R.—Gravers Station.—Engraving... 7277 


VIL. OPTICS.—Optical Iusions and Prestidigitation.—8 figures. . 
Vill. NATURAL HISTORY, patente Rates Ruttathes of Festa, 


FONE EE EERE ERO EE TEETER EREEEEEES COOH ED toeee 


ee er eee 


Address semen tt 


xm 


SOLDERING ON cast TRON. 

There are cases where brass requires to be united to cast 
iron, and drilling and riveting would either make a clumsy 
job or would weaken the parts. Solderiog, if effective, 
is incomparably the better way. By many mechanics it is 
supposed to be either a trade secret or a skillful trick to 
make solder adhere to cast iron, but it is not so. The pro- 
cess differs but slightly from soldering on an already tinned 
surface, as sheet tin. 

If the cast iron is white iron, ora thin casting that has 
become chilled in the casting—iron not amenable to the file 
—it should be cleaned from surface impurities by scraping, 
or scouring and washing in potash water. Then dip it for 
an instant in clear water, and wash it quickly with undilut- 
ed muriatic acid of the ordinary commercial strength. Go 
over it at once with powdered rosin, and solder, with the sol- 


| dering iron, before the surface has had time to dry. 


Another plan, and a better one especially for soft gray 
iron castings, is to file the surface clean, wash as before, 
wipeit over with a flux made of sheet zinc dissolved in 
muriatic acid until it is surcharged, or is a saturated solu- 
tion, and has been diluted with its own quantity of water. 
Then sprinkle powdered sal ammoniac on it, and heat it over 
acharcoa] or clear bard coal fire until the sal ammoniac 
smokes. Dip at once into melted tin, remove, and rap off 
the surplus tin. 

oo 
RAW HIDE WHEELS. 

In 1860, just before the war, the writer was employed to 
start a manufactory, one of the exactions being the con- 
struction of a machine for drawing and flattening fine brass 
wire. Theconnections of parts were first made by pulleys 
| and belts—they did net hold; gears of necessarily very fine 
| cogs broke their teeth; some were made of steel and hard- 


| sistance and toughness of material. Raw hide was suggest- 
‘ed, and some gears made of that material did their work 
|well. Since then the use of this material has been noticed 
| under similar conditions. Lately hydraulic compressed raw 
| hide bas heen favorably mentioned as material for friction 
rolls and pulleys, for skate rolls, and as facings for friction 
wheels, There i3 no question of its advantage as a material 
for small pinion gears where much strain comes on each 
tooth; if not exposed to the continuous action of oil—ani- 
mal oil especially—these wheels will bear a deal of rough 
usage. One of the useful qualities of raw hide is its yield- 
ing to a shock or sudden strain without breaking and with- 
out giving a permanent backlash. Steel and the best of 
Norway iron will break under strains to which compressed 


i lraw hide will only slightly and temporarily yield. The 


teeth of raw hide blanks can be cut in the gear cutting 
engiue as well as those of iron or steel, and the material can 
be more readily turned in the lathe. If a lubricant is re- 
quired in the working, clear water is the best. 
+ 0 
CANCER. 

Any disease which is acknowledged by all to be full of 
danger, is sure to be associated with quackery. Unprinci- 
pled men take advantage of the popular ignorance of medi- 
cal remedies to make money. In respect to no disease is this 
more true than in the case of cancer. And the success of im- 
position is made easier from the fact that the name is con- 


19% | stantly applied to tumors of various kinds, which have 


nothing of a serious character, which will disappear of them- 
selves if they are only let alone. If, however, the name of 
cancer has been suggested, and then either a ‘‘ cancer doc- 
tor” has been culled, or without any such addition some one 
of the boasted remedies has been employed, when the tumor 
gradually diminishes and eventually disappears, the case is 
heralded as a ‘“‘cancer cure,” and the delusion is greatly 
strengthened thereby. For instance, the common red clover 
has a great reputation in some parts of the country for cur- 
ing cancer, and to attempt to convince the believers in its 
efficacy that they are under a mistake is perfectly useless. 


zza5 | The case of this one and of that is quoted in proof, whereas 


no one of them doubtless had ever the least reason for fear 
or the slightest sign of cancer. 

The simple fact is that cancer is not at all a lucal disease. 
| It affects the entire system; the change of tissues which 
| constitutes what is recogpized as the “cancer ” is only the lo- 
cal manifestation, Hence the well known truth that removal 
of the ulcerated part, the tumor, is constantly only a tempo- 
rary relief; the disease returns to its power, and commonly 
is soon fatal. Hence the universal dread of ‘‘ the knife,” 
and hence the readiness to flee to those who give the com- 
forting promise that they will ‘‘ draw out the cancer by the 
roots;” and beyond question such men will be encouraged in 
their impostare by continued applications for the use of 
their skill, If they treated only cases where true cancer 
exists there would be but comparatively small evil done, for 
there is too much reason to believe that the disease is of its 
very nature fatal, and that its progress to a painful death is 
sure and steady despite the utmost reach of human skill; but 
harmless tumors are constantly submitted to their care. 
Everything with them is invariably a ‘‘ cancer,” and it must 
be drawn out. The applications which are made destroy 
the tissues, for how can they draw the cancer out without 
it? That which was harmless becomes a source of suffering 
4\and even of danger, and if the patient recovers after the 
“doctor” has taken all the money available, it is paraded 
as & cwre, whereas no cure was needed, 
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The domestic remedies, such as the clover above noted, are 
commonly harmless, and while they do no good they serve 





to pacify the patient. If cancer is there, 1t goes on its evil 


way unchecked; if a simple, non-malignant tumor is in. 
volved, it either disappears or remains stationary in progress, 
and presently clover or perbaps cancer root (Conopholis 
Americana) is in greater repute than ever. 
eect ntiensiet apenas; 9 
The International Electrical Exposition, 
Philadelphia. 
(THIRD PAPER.) 

The number of visitors daily arriving in incoming trains 
shows a steady increase, and the great hall, which, during the 
very hot weather of two weeks ago, was but sparsely filled, 
is now, at certain hours of the day, almost crowded. At 
night there has been, ever since the opening, a large attend- 
ance; at times reaching the respectable figure of 7,000 visitors 

Crossing the wooden bridge which separates the main hall 
from the annex, and descending to the ground floor, the visit- 
or has his attention attracted by a circular railway with 
miniature locomotive and cars. This is the exhibit of a 
switch and signal company, and is constructed in exact imi- 
tation of a section of railroad. The general plan of this sys- 
tem is not new, but novel features have recently been intro- 
duced which do much to make a perfect safeguard against 
ordinary accidents. Experience bas shown that no one per- 
son, however trustworthy, should be intrusted with the sig- 
paling of swift moving trains; and this automatic signal 
system, never tired, requiring no sleep, and not subject to 
sudden attacks of disease, is designed to operate railway 
signals with unfailing certainty. It is operated by a cur- 
rent of electricity transmitted along the rails, showing the 
customary red targets when trains are in dangerous prox- 
imity, and white targets when all is clear. 

The trouble with this class of signals heretofore has 
been that when, by one of those accidents to which electric 
currents are subject, the flow of electricity is stopped, the 
warnings cease. Not so, however, with this one. A stop- 
page of the current causes the dropping of the danger sig- 
nal,and not until the circuit is again complete will the safety 
signal be shown. 

An eminent authority, who has looked carefully into the 
matter of electric signaling, insists that the normal condi- 
tion of the signals should be “‘ danger,” and that the agency 
through which they are worked should at all times be active 
when ‘‘safety” is shown, The apparatus should be free 
from atmospheric influences, simple, strong, and not easily 
disarranged. 

These conditions seem to be present in the apparatus de- 
scribed. Move the miniature locomotive along the same 
track ou which another car rests or is moving, and, when it 
reaches the same section, the engineer is confronted with a 
series of red danger signals, He can follow another train if 
he will, but he cannot get into its immediate vicinity with- 
out being warned, not once, but frequently. 

The track is, in fact, only used for a part of the circuit. 
There is a secondary or telltale signal; the switches are all 
automatically locked and fitted with a circuit breaker. To 
illustrate the working of this system, let us take a section of 
the track, insulated at the ends of the section from the ad- 
jacent rails. Atone end of the section there is a battery 
consisting of a single cell, one pole being attached to each 
rail, while at the other end of the same section there is 
placed an electro-magnet with one wire attached to each rail. 
Here we have estabjished a complete metallic circuit from 
the battery, through the rails and magnet, back again to the 
initial point. 

The electric current, seeking the point of least resistance, 
flies along the rails, for they have great conductivity. Thus, 
even during storms of rain and snow, the magnet is supplied 
with electricity, Now the magnet holds the signal at 
*‘safety;” but when there comes into the same section 
another train, the wheels, being better conductors than the 
small wires of the magnet, effect the short circuiting of the 
current, and, demagnetization taking place, the signal ‘‘ safe- 
ty” is permitted to drop, and in its place appears the warn- 
ing ‘‘ danger.”” The projectors say that in order to insure per- 
fect reliability of working, reliable metallic continuity must 
be had throughout the whele length of the signal section. The 
fish-joints, they say, make ordinarily electrical connection 
between adjacent rails, but this connection cannot be relied 
upon; sometimes the splice will be loose, and often the rust 
aud dust between the rails and splice bar will interfere with 
a continuous circuit. To make the circuit entirely reliable 
therefore at the rai] joints, adjacent rails must be connected 
by wire. The ends of this wire are wrapped around the 
heads of stout rivets and soldered thereto; holes are then 
drilled in the flanges of the adjacent rails, and the rivets 
firmly driven into the holes, thus making an eutirely reliable 
electrical connection from rail to rail. They thus explain 
the insulation of the track. Plates of fiber about one-eighth 
inch thick are placed betweer the bottom of the rail and the 
chair, and between the forelocks and the rail. There is also 
placed a piece of the same material, of the shape of the rail 
section, between the ends of the connecting rails, to prevent 
an electrical contact being made by the creeping or expan- 
sion of the rails. The latter are insulated by using a wooden 
splice bar on the outside of the rails, a divided fish-bar on 
the inside, and a piece of fiber between the ends of the rails. 
It should be added that a single cell battery wili operate the 
signals of this system through a mile section of track. 

It seems somewhat odd that in an otherwise automatic 
system, the weights which operate the “ danger ” and “‘ safe- 
ty” signals should be required to be wound up by hand. To 
the average student of human nature, it would seem as easy 
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for a mau to forget to wind up a pulley apparatus as it is 
for a switchman to forget to turn his switch or show his 
danger signal. 

Now that the Edison exbibit is in good running order, 
it attracts, and naturally, much interest. The chief object 
is, of course, Edisvn himself, though one of his employes, 
who is usually seated in the pagoda-like structure at the 
southern end of the exhibit, was frequently surrounded last 
week by a curious audience under the misapprehension that 
they were in the presence of the wizard. 

In dynamos are shown the various sizes manufactured by 
the Edison Company, ranging from that of a capacity of 
twenty-five lights to the largest one ever constructed, and 
said to possess the power of generating 1,200 incandescence 
lights, each of 16 candle power. The Edison dyvamo of the 
ordinary type has often been described to the readers of the 
ScrentTIFIC AMERICAN. But there are two dynamos placed on 
exhibition here by the Edison Company which are in some 
not unimportant features essentially uovel. One is a type 
of disk machine, and the other the great 1,200 light machine 
already referred to. The principle upon which these two 
machines are consiructed is, of course, the same, but the ap- 
plication is dissimilar. In the disk dynamo there are two. 
clectro-magnets of the horseshoe pattern placed upon a 
horizontal plane surface, baving their opposite poles in series. 
Radial segments forming a disk of copper revolve between 





tinued, had run for about four months without the sign of 
failure, and lights his house perfectly with incandescence 
lights, besides being used lavishly for other purposes, 


compare the relative cost of gas lighting and that to be had | 
from electricity through the interposition of storage bat- 
teries, this lighting-plant of Prof. Preece’s would not par- 
ticularly commend itself. 
otherwise, and when so good an authority as Prof, Preece 
talks about ‘‘the poisonous products of combustion” in 
illuminating gas, it sends a cold shiver through him. 


there is nothing like giving figures when comparisons are 
made, and it would have been just as well if Prof. Preece 
had told us how much it bad previously cost him to do with 
illuminating gas what he was now accomplishing with elec- 
tricity, and just what his secondary battery plant was costing 
him. Had he done this, there is excellent reason for the 
belief that those now contemplating the establishment of a 
similar plant would liever have a little poison in their at- 
mosphere and save their purses so unwonted a strain. 


prepared by an authority, giving the comparative amounts 
of the products of combustion of electricity, illuminating 
gas, and oil : 


Now, to those who have had the time and inclination to 


But to the casual observer it is 


Asa professor of physics remarked here the other day, 


Speaking of giving figures, the following table has been 











the poles. These segments are insulated the one from the 
other. Upon the periphery of the disk there are a number 
of thin pieces of copper—each being likewise insulated— 
connecting certain pairs of segments, 

The armature of this dynamo is the disk itself, and as in 
the case with the wire of the armatures of dynamos of the 
regular type, the current is excited by the passage of the 
segments through the lines of force of the magnet. The 
axis is the initial point of departure of the current in this 
machine, thence it traverses the segment en route to the cir- 
cumferential strip. After completing balf the circumference 
and reaching another segment, it is led off by the brushes 
from the commutator. ‘The current has therefore three con- 
secutive times been led by the poles of the magnets ; an ope- 
ration which has served to increase it. The great 1,200 in- 
candescence light dynamo is again different from this. The 
magnet does not differ from that found in the Edison dy- 
namo of the well-known type, save in its immensity. It is 
the armature of this machine which is particularly unique. 
There are circular iron plates forming the core placed simi- 
larly to like plates in the ordinary dynamos, On these, how- 
ever, set up longitudinally, are copper bars 34 of an inch 
wide and having a thickness of 44 inch. Each is served witb 
a coating of parchment paper and mica for the purpose of 
rendering them well insulated, not only from the core, but 
from each other as well, There are spaces between these 
bars through which a current of dry air can be forced, so as 
to prevent, at all times, the armature from becoming heated. 
Then there are circular strips of copper at the end of the 
machine served with vulcanite in order to insulate them 
from each other. The bars are joined in pairs to these cir- 
cular strips. The commutator is not reached by the current 
until the latter has been twice through the magnetic field. 
So perfect is this mechanism that, it is said, not even a por- 
tion of the current, not a spark, can Jeave the brushes of the 
commutator until it has done its work. 

There are other apparatus in this Edison exhibit which, 
by reason of recent improvements, merit more than passing 
notice; new devices for systematizing small incandescence 
systems, new modes of controlling current, and the like. 
These will be noticed in a subsequent article, 

As types of incandescence lamps may be multiplied as 
long as any new material can be found for an incandescent 
loop, the crop of new lamps may safely be relied upon vot 
to fail for some time to come. In the Weston exhibit is a 
new incandescence lamp which is said to give promising 
results when tested as to resistance and life. The filament 
is formed of an altogether novel material called tamadine. 
It is prepared from cellulose hy a new process, the details 
not having yet been made public. It is said to be unusually 
strong when compared with other filaments used in this spe- 
cies of lighting, and to be capable of sustaining high tempera- 
tures. It is cut in sharp curves in the ordinary loop-form. 

With gas and electric lighting in juxtaposition as they are 
here, and their respective adberents ready to demonstrate 
their relative advantages, an excellent opportunity is offered 
for comparison. The description given on the fifth day of 
the National Conference of Electricians by Prof. Preece, of 
a recent installation of an isolated electric light plant in his 
house to the exclusion of gas, proved a rather severe blow 
to the representatives of the gas lighting interests at the Ex- 
position, not because of the fact, which really proves very 
little, but because it comes from so distinguished a man as 
the Chief of the Postal Telegraph system of Great Britain. 
Prof. Preece said that he had experimented with, or rather 
established, the secondary battery in his own house asa 
means of supplying electricity for lighting He explained 
that he lived far away from any source of electricity, and 
consequently his house had been lighted by gas. He pre- 
ferred, he said, to burn bis gas in the garden to avord the 
poisonous products of combustion, and merely use it as a 
means of power for running a dynamo-electric machine. His 
gas-engine was, he said, of two horse-power, and ran a 
Gramme dynamo of 42 volts and supplying 52 amperes. 
This dynamo, running three hours each day, under the care 
of a servant, charged 17 Plante cells, each containing 12 
plates about two feet square. This arrangement, he con- 
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Products per hour. 
Light of 100 candles. Water | Carbonic 
Vapor, acidin | [Heat in 
08. o~ me-| calories. 
I ca cnce hSnade weds’ E” ‘eeees 57—15 
- *'— incandescent.. .. SRY Vighgris tee 290-536 
Gas, Argand burner............ 0°086 0 046 486) 
Lamp, petroleum, flat flame.. .. 0°080 0-095 7300 














Next in importance, perhaps, to knowing what force elec- 
tricity is the expression of—a problem for abstract contem- 
plation—comes the ability to accurately measure it. It may 
do to-day fora company with thousands of lights aglow 
and a great plant to offer the incandescent light for the 
same price as that demanded by the gas companies for the 
same intensity or candle-power. But should the gas com- 


through it, an improved automatic safety device is introduc. 
ed into the circuit of the smaller conductor, by which the 
circuit is automatically interrupted whenever the curretit, 
passing through the smaller conductor, is in excess of the 
point of safety. Similar automatic safety devices are used in 
all circuits run in the vicinity of electric light and power 
circuits. Circuit wires exposed to moisture are provided, in 
addition to their insulated covering, with a coating of water- 
proof material. 

When the electric motive force exceeds 300 volts, the dif- 
ferent parts of circuits outside the electro-generator, or the 
apparatus which they energize,are not permitted to approach 
one anotber nearer than eight inches, Where it is practicable 
to do so, positive or outgoing conductors are clearly marked 
so as to distinguish them from negative or return conductors. 
Where circuit wires pass through walls, floors, or ceilings, 
special insulating incombustible tubing is used to 1ncase the 
wire. All the dynamo-electric machines are insulated from 
the ground, and are surrounded by railings, so as to prévent 
the too close approach of the public, 

Sie nik ae ee 
An Australian Drought, 


In February last, in New South Wales, a correspondent 
of a provincial newspaper traveled for some 200 miles by 
railway, and throughout the whole journey he saw on either 
side nothing but a desert—‘‘a wilderness destitute of any 
green thing, without any water wortby of the name, of cattle 
in the paddocks, dead or dying; the sun’sscorching rays fell 
on fields as hard as iron. The leaves of the trees were as 
motionless as death itself, there being not a breath of air 
stirring. The state of affairs was quite as bad in other parts 
of the country. There were thousands of square miles of 
land, baked and cracked, with the dry, brown grass flying 
off in dust, without a vestige of green or a drop of water 
anywhere.” The expedients resorted toin this terrible crisis 
were sometimes of a most desperate churacter. Some farm- 
ers endeavored to send their cattle down to the coasts or to 
| the towns, but they died on the road, and their owners bad to 
bear not only the loss of the animals, but the cost of their con- 
veyance, This double loss largely prevented others from imi- 
tating theirexample. They sat down in mute despair to watch 
their ruin. One man lost 20,000, another 50,000, and the 
third 150,000 sheep, without the slightest power to save one 
of them. Millions of sheep have died, and hundreds, and 





panies lower their rates thirty per cent,, or even fifty per 
cent., and there is good reason to believe that they could re- 
duce them still lower than this, how are the electric-light 
people to know cxactly how much light each patron is 
using? 

A voltameter will show the amount of electricity passing 
during a certain period, and hence it might seem to have 
the requisite ability; but it is well-known that, as the 
amount of electricity which bas goue through any part of a 
circuit is not a true measure of the work done unless 
accompanied by indication of tbe resistance through which 
it is forced, or the potential through which it falls, any ap- 
paratus, to give true results, sould indicate directly the 
number of units expended, or indirectly by expressing some 
function of what has been done. 

There are several meters that will perform this work more 
or less accurately, for it has long been known that a certain 
amount of current would transfer electrolytically a certain 
amount of metal from one electrode to another, and many 
electricians have tried to get a meter fouuded on this action 
of the electric current, their labors being attended with 
more or less success. It scems, however, that up to quite 
recently no one has attempted to join the hydrometer with 
this well-known action of the electric motor. Such an in- 
strument, with the bydrometer as a base, is now to be secn 
at the Exposition in Philadelphia. 

It may be described as a hydrometer furnished beneath 
the bulb with an electrode, aud still another connected with 
the cell, graduated to mark on the flotation-line as it goes up 
or down just what amount of electricity has gone through. 
For example, suppose that the metal has been charged on 
the bulb electrode for three months. Asa result of this 
charging, the hydrometer will be found to have been lowered 
in a just proportion. If now the current be reversed, for 
the same period of time, the electrical equivalent of the total 
metal that has been thrown off from the bulb will be found 
to be shown on the rising scale. 

If this little apparatus, which it should be said is of sim- 
ple construction, is found to give an exact measurement un- 
der all conditions, it is bound to become an indispensable ad- 


junct to all electric lighting plants. 


Though the Exposition has now been open since the 2d 
instant, nota single accident has been recorded, notwith- 
standing the fact that powerful currents are at all times run- 
ning from one end of the building to the other. ‘This indi- 
cates how excellent bas been the supervision of the commit- 
tee, and does much to sustain the assertion made by the 
electric light companies last winter, when so much indignation 
was expressed against the maintenance of their street lines, 
tbat, when properly insulated and left undisturbed, currents 


of high and low potential can be carried through a crowded | 


thoroughfare without injury to either life or property. 
All the circuits are insulated, and are metallic throughout, 


no ground connections being used. The conductors of all the 


main circuits had sufficient weight per running foot to 


enable them to carry their currents without heating. In 
cases where cirenits are taken from large to small conductors, 
and the large conductor carries a current likely to raise the 
temperature of the smaller wire, if accidentally diveried 


probably thousands, of colonists who were prosperous last 
| year are poor and, perhaps, ruined to-day. Even in Sydney 
|the drought was so severe that the inbabitants had to be 
placed on av intermittent allowance of water. Raiu has at 
last fallen, and, therefore, the severity of the crisis may be 
regarded as past. 

0 pe 

Death of Robert Hoe, Printing Press Manufacturer. 


The firm name of R. Hove & Co, is known wherever 
American printing presses are to be found, and that is in 
nearly every quarter of the world. The senior member of 
the house, Robert Hoe, died at Tarrytown, N. Y., Sept. 13, 
in his 70th year. The elder Robert Hoe, the father of the de- 
ceased, came to this country from England iu 1803, and was 
the first man in the United States who made saws of cast 
steel, beginning the mavufacture of printing presses in 1805. 
The late Robert Hoe, when a young man, with his brother 
Richard M., succeeded to the business established hy their 
| father, which has become the largest of its kind in the world. 

Their cylinder press, in 1827, marked the first great ad- 
vance on hand printing presses, and it was followed in 1487 
by the double cylinder, and in 1846 by the rotary, of which 
the largest sized, or ten cylinder, would print twenty thou- 
sand sheets on one side in an hour. Their latest, or per- 
fecting, press will print twenty thousand large sheets on 
both sides in an hour, and deliver them folded, The de- 
ceased was a public spirited citizen, an active member of 
several charitable institutions, and one of the chief movers 
in the establishment of the Academy of Design, 
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The St, Louis Industrial Exhibition, 

This exbibition, which opened Sept 2, presented a worthy 
comparison with other similar displays being beld in seve- 
ral of our large cities. Over $690,000 had been been ex- 
pended on the erection of a fine exbibition building, aud the 
aggregate exhibits are valued at mure than $3,000,000, 
including machinery, textile fabrics, and a good representa- 
tion of the products of the West and Southwest. The ruil- 
roads made low fares to intending visitors, and the city and 
State will undoubtedly reap the benefit of the enterprise and 
liberality which originated and carried through so credita- 
bie au exposition. 
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Copper for Roofing. 

The newspapers published in the Lake Superior copper 
mines region recommend the use of copper as a roof cover- 
ing in place of tiv, In reply to an inquiry by one of our 
coutemporaries as to the relative economy and benefits of 
copper over tiv, an architect furnishes the following: We 
always specify the use of copper for covering roofs, when we 
can induce owners to allow us to do so, on evcount of its 
durability; although its cost is about $14 per 100 square feet 
over price of tin roofing. But when we reflect that a tin 
roof requires constant repairs, and painting at least every 
two years, at a cost of two to three cenis per foot, varying 





as to the vumber of coats, the cost of repairs for six years, 
together with the cost of tin roof, equals the cost of copper. 
o 




















A WATERING DEVICE FOR STOCK CAR, 
The-accompanying illustration indicates so plainly the 
principal features of an improved means of furnishing rail- 
way cars with watering troughs as to bardly call for any de- 
tailed description. The troughs are made of rubber cloth 
or other waterproof flexible material, and have slides, rods, 
and bars arranged to fold the trough while being raised and 
open it while being lowered. The trough-operating slides 
have straps or chains connecting them with wheels and 
shafts, so the slides can be readily operated to raise and 
lower the troughs. The water tanks are placed in the upper 





* ° 
Scientific American. 
Tempering Steel by Compression. 
M. Clemandot’s method consists in heating the metal so 
that it becomes sufficiently ductile, and then submitting it 
during cooling toa strong pressure. He noticed that this 
treatment affected the structure of the metal in such a way 
that it acquired properties analogous to those brought out 
by tempering. The metal thus obtained differs considerably 
from steel simply cooled, by its finer grain, its greater hard- 
ness, and its greater resistance to rupture, particularly with 
grades of pretty high carbon steel. In these respects it ap- 
proaches in quality steel tempered in water, without being 





part of the cars, from which pipes, as shown, lead down to 
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WATERING DEVICE FOR STOCK CAR, 


such positions as to discharge water into the ends of the 
troughs when they are lowered aud opened, the tanks them- | 
selves being supplied with water in the same manner as the 
locomotives are watered, through spout projections in the | 
roof of the car. | 

This invention has been patented by Messrs. John P. | 
Christopher and Murray McCallum, of Michigamme, Mich. | 
—> + eo 

An Intermittent Oil Well, 

Phillips Bros.’ well near Butler, Pa., is one of the most 
phenomenal wells ever seen in the whole oil regions, and all 
interest is now centered there, to the exclusion of the lately 
discovered Glade district, which is rapidly waning. Phil- 
lips’ well was drilled on Aug. 30, and has been producing 
since over 1,800 barrels daily, reaching on the 7th 100 bar- 
relsan hour. It flows with the regularity of clockwork, the 
oi] gushing out at intervals of nine minutes and a half, the 
tiows lasting about four minutes. Large numbers of people 
visit the well. 
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AN IMPROVED DOOR KNOB. 


The engraving represents a door knob recently patented 
by Mr. Edwin A. Johnson, of Allegheny City, Pu., which 
may be securely attached to the spindle and easily and 
quickly adjusted according to the thickness of the door. 
One end of the spindle is formed with a longitudinal slot, 
the inner side of one of the prongs of which is provided 





JOHNSON’S IMPROVED DOOR KNOB. 


with vertical serrations. ‘The knob has the usual neck for 
receiving the endof the spindle, and also a vertical slot in 
the neck through which a flat key is passed between the 
prongs; the key has serrations upon one surface which exact- 
ly correspond with those on the prong, so that they wil] 
bind, and thus hold the parts firmly together and prevent 
rattling. Both ends of the key receive the strain of the 
knob, and the bottom projection facilitates removal when 
necessary. The end of the spindle can be passed into the 
neck a greater or less distance, as may be required, accord- 
ing to the thickness of the door; and in any position the knob 
can be locked in place by passing the key through the neck 





identical with it. It has two different effects, almost simul- 
taneously—an energetic and continuous compres- 
sion, and a rapid cooling of the steel. The cooling 
is caused by the contact with the platform of the 
hydraulic press, and takes place much more rap- 
idly than when the same piece is allowed to cool 
without being compressed. The remarkable results 
obtained by M. Clemandot are explained by the 
combined action of cooling and compression. The 
first, in its results, resembles the compression ef- 
fected by hammering or rolling; the second, the 
effect of tempering by immersion, It has been 
urged that the piece of steel must be inclosed by 
& mould into which it fits exactly. It is, however, 
only necessary that the compression act upon two 
opposite faces. A square bar, whether straight or 
curved to horseshoe shape, need only be laid down 
flat and compressed between the two platforms of 
an hydraulic press. In order to obtain the best re- 
sults, the cherry-hot piece of steel should be as 
rapidly as possible subjected to the pressure settled 
upon beforehand, ranging from 10 to 30 kilo- 
grammes per square millimeter. 

While the tempering process by immersion brings 
about an increase in the volume of the steel and a 
corresponding decrease in its density, the action of 
high mechanical pressure during the entire process of cool- 
ing tends to bring the metal back to its original volume or 
its normal density, thus preventing the creation of a state of 
intermolecular tension noted in tempered steel. Actual ex- 
periment has confirmed these theoretical deductions, so far 
as the resistance of the compressed stee] to stress is con- 
cerned, 


i 0 
A Delicate Instrument used by the Government for 
Testing Thickness. 

The Post Office Department at Washington recently can- 
celled a contract with an envelope manufacturing firm for 
not furnishing the precise article in matter of weight con- 
tracted for, and, according to one of our contemporaries, a 
curious little machine in the office of the Chief of the Stamp 
Bureau was the cause of the cancellation of the contract. 
It is a queer looking contrivance, a cross between a set of 
butcher’s scales and ordinary grocer’s scales, or rather a 
combination of the two. There is a large dial, like the face 
of a clock, with a little hand that flies around the face point- 
ing to the figures at the side, which are arranged like the 
figures on the clock face, with little dots between. ‘‘ You 
see three dots,” said the gentleman in charge, inquiringly. 
‘* Well, the space between those indicates one sixteen-thou- 
sandth of an incb. Getting it down pretty fine, isu’t it? 
You see this movable piece of iron here, which comes down 
with a smooth surface upon this other solid surface? Well, 
the raising or lowering of that moves the pointer which runs 
around the dial. To test the thickness of a sheet of paper, 
we simply place it between this movable piece and the solid 
surface below, and when the movable piece of iron comes 
down upon the paper the hand registers the true thickness 
of the paper. Delicate instrument? Well, I should think 
so. Just give me a bair from your head, will you?” 

Then he took a hair and slipped it deftly between the 
movable pieces. The hand on the dial followed the motions 
of the screw until it stopped at the figures 20. ‘‘ Just twen- 
ty sixteen-thousandths of an inch in diameter,” he said. 
‘* Now let me try a hair from your mustache? They are 
generally much larger, especially if you have been in the 
habit of shaving.” He took upa pair of scissors, and clipped 
off a hair from the mustache and placed it in position. The 
band stopped at 50. ‘‘ Fifty sixteen-thousandths of an inch 
thick,” he said. ‘‘ That shows the effect of shaving. I 
measured a hair from the hand of a gentleman a few min- 
utes ago which was forty sixteen-thousandths thick, but 
those in his mustache were precisely the same thickness, the 
reason being that he had never shaved. Yes, that is the ma- 
chine that proved that the firm making our envelopes was 
not fulfilling ite contract,” he said, as he fell back admir- 
ingly 

a 
Weather Forecasts, 

It seems to be overlooked by meteorologists, says a writer 
in the Journal of Science, that when a season has taken a 
decided character, whether as wet or dry,the ordinary indica- 
tions of change seem to lose their meaning. In 1879 all signs 
of fair weather, drawn from the appearance of the clouds, 
the actions of birds and insects, etc., were quite misleading. 
And in the present season I have more than once seen the 
commonly accepted signs of rain go for nothing. The sky 
may become gradually overcast, with dark ragged masses of 
underscud; there may be a ‘‘ hollow and a blustering wind,” 
swallows may fly low, slugs come out in numbers, bubbles 
of gas rise from ditches, etc., but the weather remains dry, 
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or at the most there is a slight shower. 
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AN IMPROVED FIRE ESCAPE, 


The engraving shows a fire escape recently patented by 
Mr. W. F. Cullen, of Logansport, Ind. In any approved 
part of the building—frequently in one corner—and con- 
necting with the main hall, is constructed a fireproof com- 
partment on each floor, thus forming a series of compart- 
ments one above another extending from the ground floor 
to the top of the building. The walls, floors, and ceilings 
of these chambers are built of fireproof material, and are 
provided with fireproof and self-closing doors communicat- 
ing witb the interior of the building and also with similar 
doors opening upon verandas which may be built only at 
the upper stories, or at all of the stories, to enable people to 
reach the fire escape by the exterior passages when cut off 
from the more direct interior course by fire within the build- 
ing. Double doors, made of boiler iron, are used, and are 
provided with springs for closing them self-actingly, one 
door swinging inward and the other outward. Within the 
compartments are constructed fireproof stairs leading from 
one story to another, and when an elevator is used, as shown 
in the engraving, in which the escape chamber is shown at 
a, the fireproof doors at }, the elevator at c, and the iron 
stairways at d, the shaft is built of fireproof material, and 
being thus protected, it will not act asa flue to accelerate 
and spread the fire, as elevator shafts generally do. This 
device affords, practically, the advantages of a completely 
fireproof building—so far as protection from fire is con- 
cerned—without the cost of making the whole structure 











CULLEN’S IMPROVED FIRE ESCAPE. 


incombustible, and it may be readily built into buildings al 
ready erected. 

The compartments are of sufficient size to contain at once as 
many people as are likely to occupy a floor at any one time, 
so that all can at once escape into chamber, and the door may 
be quickly closed behind them to cxclude heat, smoke, and 
fire. Once within the compartment they may desceud at 
leisure, even though the fire be burning fiercely close by. 
Also, by reason of the safety and permanence of the cham- 
bers, firemen are enabled to pass up to the different stories 
to rescue those overcome with the heat and to batiJe with 


the fire. 
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Buttered Flour. 


A Connecticut company, says the Hartford Times, makes 
flour all ready for baking biscuit or strawberry shortcake; it 
only requires to be mixed with milk or cold water, and the 
batter is ready for the oven. The process of its manufacture 
is interesting. A quantity of wheat flour is sifted and 
dumped intoalargetub. Butter cut into large cubes is added 
to the flour. Then the white-coated operator weighs out 
certain mysterious quantities of baking soda and fine table 
salt, which go to swell the contents of the tub. Then the 
mixture is placed in a large polished cask, which revolves 
slowly in one direction, while a sort of dasher inside moves 
in the opposite direction. The cask revolves about 30 min- 
utes, at the end of which time it is opened. It is ound that 
the ingrecients have been thoroughly mixed; every particle 
of moisture contained in the butter has been evaporated, 





and that the mixture is as fragrant as new mown hay. It is 
then placed in bags and boxed for shipment. 
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RATCHET TOOL HANDLE. 

Fig. lis a sectional side elevation, and Fig. 2 a sectional 
plan view of a ratchet tool handle recently patented by Mr. 
Christian Hermann, of Bristol, R. 1. The handle is a straight 
bar of suitable length formed with a recess in which is 
seated a ratchet sleeve having an angular aperture for pass- 
ing upon thetoolshank. The handle is b ored lengthwise 
through both ends, and in one hole is a sliding paw] that en- 
gages the ratchet sleeve. A spiral spring acts to move the 
pawl, the movement being limited by a cross pin through 
the outer end of the dog, that enters a groove in the handle 
to prevent the pawl from turning accidentally. The ratchet 
(s held in the recess by a ring plate fitted to the under side 
of the handle in a manner to allow removal. The bole in 





HERMANN’S RATCHET TOOL HANDLE. 


the opposite end of the handle permits the insertion of the 
dog, and can be used to receive a bar and to give greater lev- 
erage. 

This handle can be readily applied to bits, screw drivers, 
and otber tools, and by drawing back the pawl and giving it 
a half turn the ratchet mechanism is changed from right to 
left, so that the handle can be used to withdraw a boring 
tool or back out a screw. 

a eet Oe 
Brier Root Pipes. 

In a report on the trade and commerce of Leghorn, the 
following note on the so-called brier root pipes, which have 
become so large an industry of late years, will be read with 





interest: ‘‘An interesting industry bas been started here with- 
in the last three years by a Frenchman from Carcasonne, for | 
the export of material for the manufacture of wooden pipes. | 
Similar works are also to be found at Sienna and Grosseto. 
Selected roots of the heath (Hrica arborea)—preference be- 
ing given to the male variety—are collected on the hills of 
the Maremma, where the plant grows luxuriantly and attains 
a great size. When brought to the factory the roots are 
cleared of earth, and any decayed parts are cut away. They 
are then shaped into blocks of various dimensions with a! 
circular saw set in motion by a 
small steam engine. Great dex- 
terity is necessary at this stage 
in cutting the wood to the best 
advantage, and it is only after a 
long apprenticeship that a work- 
man is thoroughly efficient. The 
blocks are then placed in a vat, 
and subjected to a gentle sim- 
mering for a space of twelve 
hours. During this process they 
acquire the rich yellowish-brown 
hue for which the best pipes are 
noted, and are then in a condi- 
tion to receive the final turning 
and boring, but this is not done 
here. The rough blocks are 
packed in sacks containing 40 to 
100 dozen each, and sent abroad, 
principally to France (St. Cloud), 
where they are finished into the 
famous G. B. D., or ‘ Pipes de 
Bruyere,’ known to smokers in 
England under the name of 
‘brier wood pipes.’ The pro- 
duction of this article is con- 
siderable, four hands turning out 
about 60 sacks per month. Con- 
signments are also made to England and Germany, but at 
present the demand is said to be rather slack.” — The Garden- 
ers’ Chronicle, 





Ingenious Idea, 

It is told of a man in Connecticut who wanted to put a 
water pipe through a drain several feet below the surface 
of the ground, without digging up the drain. To accom- 
plish it be tied a string to a cat’s leg, thrust ber into one 
end of the drain, and giving a terrific “scat,” the feline 
quickly appeared at the other end; the pipe was drawn 
through the drain by means of the line, thus saving con- 
siderable expense. 








New Italian War Ship. 

The latest addition to the Italian irouclad navy, the Rug- 
giero di Lauria, was launched at Castellamare on the 9th ult. 
This vessel forms one of the Andrea Doria class, and is a modi- 
fied type of the Italia. She is constructed entirely of steel, 
and her principal dimensions are; Length between perpen- 
diculars, 328 ft. 1 in.; extreme breadth of beam, 65 ft. 7 in. ; 
mean draught of water, 25 ft. 6 in. ; displacement, 10,080 tons. 
Her twin screw engines, of 1000 indicated horse-power, have 
been supplied by Messrs. John Elder and Co., of Glasgow, 
and are estimated to propel her at a speed of sixteen knots 
per hour, The chief armament of the Ruggiero di Lauria 
will consist of four 17in. Armstrong breech-loading guns 
of the latest design, mounted en barbdette, and she will like- 
wise be provided with the most modern type of torpedo ap- 
paratus and machine guns. The most vulnerable parts of 
the hull will be protected by 1734 in. armor, the system of 
which, viz., steel or compound, does not appear to have 
been decided upon as yet. The only explanation which can 
be found for this is that various conflicting interests are at 
work at the naval headquarters for the purpose of mere 
political opposition, and we therefore find Italy expending 
enormoussums on competitive armor-plate trials, reoccur- 
ring with every change of ministry, while the question of the 
comparative value of the different systems of armor has 
long been settled by every other naval power. 

The Breaking up of Monitors, 

According to one of our contemporaries, the breaking up 
of an old wooden bull is not an easy matter, but it is nothing 
compared with the task of dismantling a disused ironclad, 
as some contractors at Philadelphia, who have been trying 
to break up an old monitor, have found to their cost. A 
fire has been burning briskly for several weeks on board 
the old United States monitor Dictator, at Tasker Street 
wharf, Philadelphia, the contractors having been endeavor- 
ing, with but little success, to get rid of the woodwork 
which lies firmly embedded between the armor and the bull. 
Nine months have been spent in the work of tearing the old 
hulk apart, with prospect of many more passing before the 
vessel will be reduced to old iron and ready for the furnace. 
Several thousand tons of material have been taken out of 
the Dictator, and yet there are many more concealed in her 
massive frame. As soon as the remaining portion is cut 
down to the water’s edge, the bull will be towed to a shoal 
spot on the Jersey side of the Delaware River and—blown 
up! 
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HORSESHOES, 

We illustrate in the accompanying engraving some curious 
specimens of horseshoes that were recently shown at the 
Exhibition of Hippic Material in Paris. 

Fig. 1 is the solea, an oval plate, entire or perforated io the 
center, and provided with a heel piece and lateral ears. This 
is found in France, England, Germany, and all places where 
the Romans once established their power. 

No. 2 is the Celtic shoe with nails in the form of violin 
keys. This was found in the environs of Alise. 

The horseshoes of the seventh century (Fig. 3) are dis- 
tinguished by the thickened extremity of their branches, 
Those of the middle ages (Fig. 4) were proportioned to the 
large stature of the war horse and the weight of the kuight’s 





DIFFERENT NATIONS. 


HORSESHOES OF 


armor, They sometimes weighed over two pounds, and 
were wide, pointed at the toe, and provided at the heel with 
a long projection. 

In the French shoe (Figs. 5 and 6) we distinguish the toe, 
P, the mammelles, M, the branches, B, and heel, E. 

The English shoe (Figs. 7 and 8) differs from the French 
as regards the arrangement of the iron and the method of 
applying it to the hoof.—Science et Nature. 
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AccorDINe to the Journal d Hygiene, citric acid is a most 
powerful disinfectant, preserving meat from putrefaction, 
and proving rapidly fatal to septic microbia. The soluble 
citrates have no similar action. 











AN IMPROVED CLOCK FRAME. 

The invention herewith illustrated provides for the ready 
removal of the main spring or springs and main wheels of 
a clock without disturbing the rest of the movement, or 
taking it apart in case of breakage or for necessary repair, 
and so they may be quickly and easily replaced. The front 
plate of the frame, A, Fig. 1, is made with a peculiar slotted 
construction for a screw boss or front bearing for the arbor 
of the main wheel, as shown at G, the form of these detach- 
able screw bosses being as represented by F, Fig. 4. One 
main spring, C, and wheel, D, are shown opposite, fixed in 
place in a similar bearing. E represents the pillar or holt of 
the main frame, to which the main spring is attached, and 





WYEKHUYSEN’S IMPROVED CLOCK FRAME, 


this pillar bas at its rear end ascrew thread adapted to 
screw into the back plate of the movement, B, as shown in 
Fig. 2, although the rear bosses may be permanent attach- 
ments, as in Fig. 8. 

This invention has been patented by Mr. Hendrik Wyk- 
huysen, of Holland, Mich., to whom communications should 
be addressed. 

A Whale Caught by a Telegraph Cable. 


Mr. Robinson Kendal, chairman of the West Coast of 
America Telegraph Company, has communicated tbe fol- 
lowing extracts from letters received from that company’s 
officials on the west coast of South America, to the papers. 
The captain of the company’s repairing steamer writes: 
“Having picked up 21 knots of cable, and while continuing 
picking up, an immense whale came up to the bows en- 
tangled in the cable. It seemed to be about 70 feet in length, 
In its struggles to get free the cable cut right into its side, 
the whole of its entrails coming out, and great streams of 
blood. In its last dying struggle it parted the cable on the 
bow sheaves, and floated to windward of the steamer, 

‘* The cable was twisted up in the form of a wire rope for 
about two fathoms, and in six different parts it had the ap- 
pearance of having been bit- 
ten through sufficiently to stop 
all communication. There is no 
doubt the whale bas been the 
cause of the interruption.” Their 
manager also writes: “ The cause 
of the breakage of the cable, as 
has been pointed out to you in 
Captain Morton’s report, was a 
huge whale, which became en- 
tangled in the turns of the cable, 
and was held prisoner for seven 
days; the interruption was un- 
fortunate, but it is, at least, satis- 
factory to know that the cable 
did not give way naturally, and 
that where picked up, the sheath- 
ing yarn and core were found to 
be iv an almost perfect state of 
preservation, in fact, looked as 
good as on the day the cable was 
first laid.” 

rr >. 

Great Fire in Cleveland, 

On the 7th of September the 
city of Cleveland, Ohio, was 
the scene of a gigantic fire, 
which swept away for the time 
being many of her manufacturing industrics, caused the loss 
of life, and also destroyed property to the value of two 
millions of dollars. The burned area covers more than fifty 
acres, extending from Scranton Ave. and the Bee-line track 
on the east and west, and from the river to Gerard St. on 
the north and south. 

Included in the property destroyed were several lumber 
yards, thirty-five million feet of lumber, coal yards, many 
railway cars. The fire was spread from point to point by 
the burning boards, which were floated into the air by the 
strong upward current. The heat was terrible. Several 
fire engines were consumed, owing to the rapidity with 
which the fire spread. 

















Antwerp International mxhihetion, 1885. 

The International Exhibition at Antwerp will be « national 
and governmental undertaking, under the immediate patron- 
age of His Majesty the King of the Belgians. The presi- 
dent of the exhibition will be His Royal Highness the Count 
of Flanders, and the vice-president the Minister of Agricul- 
ture, Industry, and Commerce. The committee will consist 
450 members, and the Belgian Parliament will be asked to 
vote a sum of money for the commission. The Siate will 
nominate the jury and regulate its functions. The exhibition 
will be opened on May 2, 1885, and will embrace five princi- 
pal divisions or sections, namely: 1. Education, including 
the fine arts and art applied to industry. 2. Manufactures. 
3. Commerce and navigation, fisheries and pisciculture. 4. 
Electricity. 5. Agriculture and horticulture. Each of 
which will again be subdivided into groups and claases. 
The triennial exbibition of painting, sculpture, and archi- 
tecture, to which artists of all countries will be invited to 
contribute, will coincide in 1885 with the universal exhibi- 
tion. 

All necessary measures will, it is stated, be taken on the 
part of the Belgian Government to protect all patentable in- 
ventions, models, drawings, or trade marks which may fig- 
ure at the exhibition. 

net A 
The Manufacture of Glass Pots. 

One of the first essentials to a successful manufacture of 
glass is the preparation of the melting pots. These pots are 
composed of clay, which is required to be as free as possible 
from lime and iron. A clay obtained from the carbonifer- 
ous shales of Worcestershire, in the neighborhood of Stour- 
bridge, is highly esteemed for this purpose; it consists of 
pretty nearly equal proportions of silica and alumina, and 
there are excellent clays both in Germany and the United 
States. The clay is carefully dried and sifted, after which 
it is mixed with hot water, and worked into a paste; it is 
then transferred to the kneading floor, and when sufficiently 
kneaded—which is done by men treading it with nuked feet 
—it is laid in large masses in a damp store cellar to ripen, a 
process the theory of whicb is not well understood. When 
required for forming the pots, a sufficient quantity is taken 
and again kneaded with one-fourth of its quantity of the 
material of old pots, which are ground to fine powder and 
carefully sifted; this material gives firmness and consistency 
to the paste, and renders it less liable to be affected by the 
bent. 

The pots are of two kinds, the opened and the covered. 
The first is used for melting common glass, such as window 
and bottle glass; the cther for flint glass. In each case the 
pots are made by hand, and require great skill and care. 
The bottom is first moulded on a board. When the bottom 
is finished, the workmen begins to build up the side of the 
pot by fi:st forming a ring of the same height all round, 
taking care to round off the upper edge to a semicircular 
curve of great regularity; upon this he begins bending over 
other lumps of the paste until another equal layer is formed, 
and these are continued until the pot is complete; but the 
workmen do not work continuously at each pot until it is 
finished; they leave off from time to time, spreading wet 
clotha over the edges when they discontinue working. This 
is necessary, to admit of a certain amount of drying, other- 
wise, says the Glassware Reporter, the large weight of clay 
used would prevent the form being kept, and the pot would 
fall to pieces or lose shape seriously; the building of the 
pot is consequently extended over several days. 

Those made in a favorite mode are from three to four 
inches thick, but the flint glass pots are only from two to 
three inches, After the potter bas finished bis work the 
pots are remcyed into the first drying floor, where they are 
only protected from draughts, so that the drying may be 
conducted with the greatest possible uniformity. When 
they have progressed sufficiently they are removed to the 
second drying floor, which is heated with a stove, and the 
drying is here completed. They are then placed in the 
store, where usually a gond stock is kept on hand, as time 
improves them, and they are seldom kept less than six or 
nine months. 

‘When required for use, they are placed for four or five 
days in the ennealing farnace, which is on the reverberatory 
principle, and they are there kept at a red heat. This furnace 


is #0 situated that the pots, wher ready, can be most quickly | 
transferred to the main furnace—an operation of exceeding | 


difficulty, and requiring great skill and dexterity, as they 
have to be removed while red hot, and it must be done so 
quickly that no sudden cooling shall injure the pot, a diffi- 
culty which can only be understood by remembering that 
the ordinary pots are nearly four feet in depth, are the same 
in width at the mouth, by about thirty inches at the bottom, 
and they weigh several hundredweight. The enormous 
amount of labor bestowed upon these pots makes them very 
expensive, their value being from $30 to $50 each. 

Their removal from the annealing oven to the main fur- 
nace is effected by an immense pair of forceps several feet 
in length, which are p'aced horizontally upon an upright 
ron pillar about three feet in height, which rises from a 
small iron truck on four wheels, so that the whole apparatus 
can be easily moved from place to place. By means of this 
instrument the pot is lifted and dexterously withdrawn from 
the oven, and as quickly transferred to its position in the 
main furnace, in which usually ten or twelve are placed on 
a piatform of firebrick or stone, each pot being opposite to 
a small arched opeving through which it can be filled and 
emptied. The entrance to the main furnace, through which 


the pots have been introduced, is then closed 
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with a mova- 
ble door of firebrick, and covered over with fireclay, to pre- 
vent the escape of beat; the pots in the furnace are filled 
with the prepared materials for glass, now called grit, mixed 
witb about a sixth or eighth part of cullet, or broken glass; 
the openings are closed temporarily for two or three hours, 
by which time the first charge of material bas melted down, 
leaving room for a further supply, which is then thrown 
into the pot, and this is repeated two or three times until the 
pot is completely full. The openings are then closed, and 
the heat increased to the utmost for ten or twelve hours; 
and the result of it is to perfectly melt and vitrify the ma- 


terials. 
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BOILER FOR HEATING BUILDINGS. 


The engraving represents a boiler composed of sections 
mounted one upon the other, for use either in heating and 
circulating water, or for generating and circulating steam, 
to be used in heating buildings and for other purposes. The 
fire box section and the several horizontal sections are cast 
or made of metal. The joints of the sections bave putty or 
cement applied to them to prevent leakage, and the sections 
are held firmly together by bolts passing through Jugs upon 
opposite sides of the boiler. Cast with each section is a 
series of parallel horizontal water 
ducts; these are so arranged that 
the ducts of one section will be 
over the flue spaces of the section 
immediately above or below it, thus 
establishing tortuous channels for 
the passage of the products of 
combustion. The ducts in each 
section are in communication with 
each other at their ends, and the 
& water spaces are alternately con- 

oo nected above and below, on oppo- 
site sides of the boiler, by tubular nozzles constructed so as 
to form sockets, These connections provide for the circula- 
tion of the water alternately in reverse directions through 
the sections. One or more of the sides of the boiler may 
be fitted with doors opposite the flue spaces to provide access 
for removing matter deposited on top of the ducts. 

Further information concerning this invention may be ob- 
tained from Messrs. Redman & Byram, of Fishkill Landing, 
N. Y. 





et 
Swiss Wood Carving. 


The London Times, in a letter from one of its correspond- 
ents referring to the removal of a number of Swiss carvers to 
the United States, says that they earn as much as eight dol- 
lars a day—more than they can earn at home in a week. 
This turned into francs sounds a good deal, and is, indeed, 
an undeniably high wage, eight dollars a day being nearly 
10 pounds a week, only a little less, says the writer, than 
the salary of the President of the Confederation. For all 
that, the Berner Post and other papers of the district are 
strongly of opinion that the wood carvers would do much 
better to stay athome. They say: ‘‘Do not be so selfish as 
to follow the example of the horologists of the Jura, and es- 
tablish in America a new trade which will compete with 
one of our most important local industries. In the United 
States you will be far away from your native mountains, 
from the scenes which suggest and the objects which inspire. 
The only works of art you will see are statues of Washing- 
ton and Lafayette, and though you may earn more money 
you will not be half as happy as you are at Brienz and Mey- 
ringen and Interlaken. Stay at home, and instead of going 
to America let the Americans come to you and buy your 
chalets, your bears, and your chamois, in the land where 
they are made.” 

How far these persuasions will be effective remains to be 
seen, but it is greatly to be feared that the inducement of 40 
francs a day may prove more potent. On the other hand, 
the attachment of the Swiss to their homes has passed into a 
proverb; and although some of the watchmakers of the Jura 
have gone to America, the deftest of them, those who livein 
the valley of Lake Joux, resolutely refuse to leave their na- 
tive mountaias and abandon their traditional babits for all 
the inducements that foreign capital can offer. 

Swiss wood carving is a much younger industry than 
Swiss watch making. It was introduced into the Bernese 
Oberland some fifty years ago by Christian Fischer, a self- 
taught peasant artist of Brienz. But he was more peasant 
than artist, detested working indoors, and his ambition did 
not extend beyond carving rings for table napkins, cutting 
wooden egg cups, and adorning them with flowers. He was 
also a musician and village bone setter, and altogether, a man 
of versatile genius. But his great merit was being the 
creator of a new industry, for though Fischer did no great 
doings himself, he put into practice a valuable idea, and 
founded a school. Peter Baumann, of Grindelwald, and a 
man named Flenz, belonging to the same country, improv- 
ing on Fischer’s idea, began the making of those charming 
Swiss chalets, now so popular, and which it is now almost 
de rigeur for tourists in Switzerland to purchase. What 
was more natural than for these peasant artists to model, 
first of all their own picturesque houses with their overhang- 
ing roofs, their quaint galleries, their painted ornaments, and 
earved figures, brown with age, standing on a plinth of 
white stone, overshadowed with trees, within sound of a 
rushing torrent, and sheltered from avalanches and the 





north wind by the rocky rampart of some Alpine height? 
Peter Baumann, who seems to have beev more thrifty and 
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steadfast than his predecessor, settled at Meyringen and 
taught his art to his three sons, one of whom, Andreas, be- 
came the facile princeps of wood carving. His work is 
deemed unapproachable, and his bouquets of roses still 
serve as models for aspiring sculptors. The success and 
celebrity acquired by the Beumanns caused the industry to 
spread, and wood carving soon became the winter occupa- 


tion of every household in the vale of Hasli. But there was 
no regular market for their productions, their only cus- 
tomers were casual visitors, their only agents hotel porters and 
small shop keepers, who took the lion’s share of the profits. 
The trade wanted organizing, in fact, and, after several 
tentative efforts in this direction, the Brothers Wirth estab- 
lished their extensive workshops, where several hundred 
sculptors of the Oberland now find regular employment. 
In this industry, as in almost every other, the best results 
are obtained by a division of labor, Every carver has his 
or her specialty. Some prefer to sbape groups of animals, 
others like better plants and flowers, others again take to 
building miniature chalets, and making curious caskets, 
and what they like the best is generally the best done. 
Elaborate artistic furniture is also made in great variety in 
the establishment of the Brothers Wirth. In 1862 the in- 
dustry had become so important that the Cantonal Govern- 
ment deemed it expedient to found a school of design at 
Brienz, which is maintained by the State, the communes, 
and the fees of pupils, the last, however, being little more 
than nominal. In 1869 a master modeler, maintained in 
like manner, was appointed for the instruction of the 
carvers of Interlaken. The pay of a sculptor varies from 
two francs a day for beginners to five francs for the more 
expert, among whom is a large proportion of women, their 
natural tastefulness and deftness of touch making them 
formidable rivals to the men. Brienz is the headquarters 
and chief mart of the trade, which has entirely changed the 
character of the town, and gives it an appearance of pros- 
perity that in former years was conspicuous by its absence. 
The number of male and female sculptors employed at 
Meyringen and Brienz amounts to 2,500, and their industry 
brings into the district some two million francs a year. 
Successful enterprise is always a healthy and stimulating 
influence, and the success of wood carving at Brienz sug- 
gested the idea of making parqueterie and chalets at Inter- 
laken. The former has already grown into a large business, 
the annual production of one establishment alone amounting 
to nearly 700,000 square feet of parqueterie, valued at half 
a million francs. Chalets are made for use, not for show, 
in parts, and, the parts being numbered and arranged to fit 
without trouble, a man may order a house by post, have it 
delivered by rail, and enter into possession, all within a 
few weeks. Attempts have also been successfully made to 
turn to account the indigenous stone of the country—varie- 
gated marbles, which are found in great variety, as also a 
soft stone, peculiar to the Oberland, which, while easily 
worked and susceptible of a high polish, acquires by ex- 
posure to the air an adamantine hardness, and has the 
further quality of being almost indestructible by fire. 





Determination of the Earth’s Magnetism at Paris. 

Very careful determinations of H, the value of the hori- 
zontal component of the terrestrial magnetic field, bave re- 
cently been made at Paris by M. Mascart, the well known 
electrician. The measurements were made in the observa- 
tory of the Parc St. Maur, and the method of Gauss was 
adopted as one of those giving the most correct results, This 
consists in oscillating a magnetized bar under the influence 
of the earth; then placing it a certain distance from another 
bar submitted to the action of the earth, and noting the de- 
viation suffered by the latter. Let 

M = magnetic moment of the bar. 

K =its moment of inertia. 

T = the duration of infinitely small oscillations. 

R = the distance between the centers of the two bars, 

a = the deviation of the auxiliary bar. 

@ = a constant determined by experiment, 
If the deviating bar is perpendicular to the magnetic meri- 
dian, and directed toward the middle of the bar deviated, 


we have 
= 2 5_*_V* (14% 1+ - ). 


R tan. @ 
If the deviating 2 remains Diode z the direction 
of the bar deviated, tan. a should be replaced by sin a. It 
results from the experiments that the mean value of the 
horizontal component at the observatory of the Parc St. 
Maur on July 1, 1884, is H = 0°19 414 + 0 00012 C. G. 8. 
unit. The error is probably below 0'0001. 
et tee 
An International Scientific Congress. 

During the recent meeting of the American and British 
Associations a proposition was brought forward for the or- 
ganization of an International Scientific Association, to meet 
at intervals in different countries of the civilized world. It 
came in the shape of a petition signed by eight past presi- 
dents of the A. A. A. §,, and many members of both asso- 
ciations. The matter was referred to a committee from the 
British Association consisting of Sir William Thomson, 
Sir Lyon Playfair, and Vernon Harcourt; and from the 
American Association a similar committee was appointed, 
namely, Professors Newcomb, Hunt, Barker, Pickering, 
Powell, Remsen, and Minot, The joint committee will con- 
fer and report hereafter. The idea meets with very general 
approval 
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Correspoudeure. 


The Planet Neith. 
To the Editor of the Scientific American : 

The interesting article in your Jast number on the suppos- 
ed planet of Neith brought to my mind a hypothesis en- 
tertained upon the discovery of the satellites of Mars, that 
they were not its own original production, according to the 
nebular theory, but were some of the planetoids which had 
come within the range of its attraction. 

Jupiter has sifted out belts of space in the region of the 
planetoids which are now comparatively empty; may not 
Mars bave done a little, a very little, on the other side of 
the group? J.B. 

Ottawa, Sept. 9, 1884. 








~~ 





The Pianet Neith, 
1o the Editor of the Scientific American : 

Your issue of Sept, 6, 1884, contains an interesting article 
on the ‘‘ Problematic Planet Neith,” in which it is said that 
that is the name given the little planet in honor of the mys- 
terious goddess Sais, whose veil no mortal has raised. 

This is as confusing as it could well be made, for, first, 
the article is to prove that the veil has been raised, and the 
name is therefore singularly inappropriate. Second, Sais 
was not a goddess, but a town in Egypt, in which Neith 
was worshiped. Neith was a goddess of great local vener- 
ation, who represented universal motherhood. 

Her name would therefore be more appropriate for the 
son, which, no doubt (in my mind, I mean), was really 
worshiped under this designation. . 

It is the general opinion that it was long ago agreed upon 
by astronomers that new planets should have Latin mytholo- 
gical designations, so the name of Herschel was refused to 
the world he discovered, and it was hardly suggested that 
Leverrier should attach his patronymic to the planet he gave 
to science. 

If it be true that the new planet was formerly a satellite 
of Venus, and is now beyond ber attraction, the name Adonis, 
typical of the loved and lost, would be far more appropriate 
than the one suggested. J.C. B. 

0 
Balancing of Wheels and Cylinders. 
To the Editor of the Scientific American : 

An article entitled ‘‘ Balancing Wheels and Cylinders,” in 
your issue of Aug. 30, excites many thoughts which may be 
carried further. No. 368 of Screntiric AMBRICAN SUPPLE- 
MENT published the most exhaustive article on the subject 
of balancing which has yet appeared. The balancing of 
highly speeded machinery is imperative. Your suggestion 
that an object, a pulley, for instance, should be poised so 
as to be free to oscillate in all directions about its center, 
is the key to the correct method for balancing all rotating 
objects the center of which is accessible by a pivot or other 
equivalent means of support. It can then be, first, reduced 
to a standing balance by applying weights in deficient parts, 
and afterward, by rotating, be made to indicate where, in 
lines transversely to the plane of rotation, the weights should 
be placed to secure a running balance, 

That the process involves no uncertainty we may feel 
sure, from the fact that Pratt & Whitney have recently 
established in their works in Hartford, Conn., a complete 
set of apparatus for securing a running balance to all rotat- 
ing or revolving parts of machinery. They are able to sus- 
pend a cylinder, the center of which is inaccessible by a 
pivot, between two centers, with the axis perpendicular, 
and obtain indications showing points of excess or defi- 
ciency of weight. It is obvious that the center of gravity 
of a rotating body and its mecharical center must coincide. 
A running balance will in every case, therefore, be a 
standing balance; and a balance at one rate of speed isa 
balance at all rates of speed. The inside of the rim of a 
wheel may be improved by turning; but cannot often be 
brought toa balance by that means, as the lack of homo- 
geneity will defeat, 

All rotating bodies will strive to rotate in planes parallel 
'o their greatest sectional weight. A pulley or cylinder, 
whose axial dimension is greater than its equatorial dimen- 
sion, cannot be long retained upon its mechanical axis 
when poised near its center of gravity; but upon slight dis- 
turbance will fall out of the plane in which it is desired it 
shall run. Itcanin no case, unaided, recover rotation in 
such plane. It is, therefore, necessary, when balancing a 
cylinder, whose length exceeds its diameter, to poise it so 
that it be restrained from assuming a plane of rotation paral- 
Jel to its greatest sectional weight. Yet the restraint should 
not be so great as to prevent each end of the cy!inder from 
rotating upon its center of gravity. The mode of suspen- 
sion mentioned above as adopted by Pratt & Whitney is be- 
lieved to be the best. 

An unbalanced pulley running at a bigh velocity in the 
middle of a slender shaft, will deflect the shaft no more 
than enough to permit the mass, consisting of shaft and 
pulley, to rotate upon its center of gravity. But within 
that limitation, however small, its energy is irresistible. 
The point of greatest prominence of the pulley will coincide 
with the point of greatest deficiency of weight. It is very 
frequently but erroneously supposed that the opposite effect 
is realized, and that the heavy portion of the pulley will 
“throw off ” by centrifugal force, like the ball of an 
engine governor, to an extent limited only by the restraint 
or rigidity of the shaft. W. M. D 





A New Invention Called For. 

There is an opportunity now presented to inventors with 
some knowledge of the facts such as rarely is open to any 
map. 

Wanted, a cotton gin: one which does not abuse the cot- 
ton like the saw gin, one that is more positive in its feeding 
arrangements and with greater facility of doing work pro- 
perly than the roller gin. The gin wanted is for the grade 
of cotton known as peeler, or medium between the upland 
and Sea Island. 

There is an increasing demand to-day for a better grade 
of cotton than is raised in Georgia, South Carolina, with more 
certainty to the staple than with the Florida cotton, with the 
fineness that the best Louisiana, Miss‘ssippi, and Alabama 
cotton is noted for, but with an increased lengtb of staple 
running from 114 to 134 inches. 

The saw gin tears this cotton to pieces. The roller gin is 
so slow that it does not pay the planters to raise this extra 
staple cotton, for the simple reason that it takes them, to 
use theirown expression, ‘‘from November to July” to 
gin it. 

The saw gin must sooner or later be abandoned for all 
cotton, and yet to-day it is the best gin in use for upland 
and common cotion. Inventors who would make a success 
of this must study the cotton question, and in several 
things must absolutely abandon previous practice. The 
saw first of all doubles the staple or fiber into several sharp 
turns. This is done suddenly with a great deal of force, and 
if the cotton is not perfectly dry, the outside of the fiber is 
torn and its strength is forever gone, The roller gins of 
to-day are covered with leather, rubber, paper, cotton cloth, 
and a half dozen other mixtures, They drop the cotton off 
from the seed, and there are quite a number of systems of 
machinery which are not particularly speedy in quantity. 
In some of these a straight edged knife, like the doffer on 
the cotton card, strikes across another knife of the same 
kind without injuring the fiber of cotton, but in this way, 
while the fiber is bent over the top of the knife, held against 
it by the pressure of the rubber or cloth covered roll, it 
breaks the seed away from the fibers, the cotton is carried 
through and thrown into the pile. This is practically the 
way cotton is ginned to-day. 

There must be some Yankee who can see his way out to 
perfect a gin which is free from the faults of the saw gin in 
handling the cotton, and has vastly more virtues than any 
roller gin ever yet put on the market, What is wanted is 
something which will take the fibers of cotton from the 
seed, leave the fibers as nearly parallel as possible and with- 
out injuring them. The man who perfects this machinery 
will have a far more legitimate and quite as valuable a mat- 
ter in his hands as the telephone or any of the other inven-| Railway companies are often called upon, says the St. 
tions of the past few years. Louis Railway Register, to defend suits in which passengers, 

If a man can be found who can raise this kind of a gin| who have, either by their own carelessness or misfortune, 
without going into some kind of a stock speculation, or | suffered losses of property, attempt to recover compensation 
without putting it upon the market until after it is tho-| therefor, It is interesting to read reports of these cases, 
roughly tested, that man will not need to do much work the | and to know how far common carriers of passengers can be 
rest of his natural life unless he attempts to ape some of the | held for such losses, Without attempting any subtle analy- 
bonanza kings or other fungous growth of society. There are | sis of the cases, or argument as totheir correctness, we will 
a great many questions included in this of the cotton gin, The | briefly refer to some of them, and try to deduce the princi- 
doors are wide open. There are no patents on the records! ples involved. 
that amount to a straw man, and whoever can see some! At New Orleans, recently, Mrs. Henderson sued the Louis- 
way todo this properly, thoroughly, and efficiently, will | ville and Nashville Railroad Company to recover ten thou- 
find a rich harvest. sand dollars for the loss of a little handbag which con- 

The givning of cotton to-day, so far as the saw gin goes, | tained money and jewelry worth that sum. It seems that 
is barbarous, so far as the roller gin goes is not worth con-| she was going from Mobile to New Orleans, and, as the 
sidering in the amount of work the roller gin will do, yet | wind came in too strong through the open window, she 
the demand is for better cotton. The planters are ready to| arose to close it, having her bag in her hand. In some un- 
furnish it. We should suppose the spinners might take a/| explained way she lost ber treasures through the window, 
little interest in some of these things, but they are too busy | and the conductor refused to stop the train until it arrived 
buying cheap cotton. The woods are full of inventors and | at the nextstation. Then she sent a man back for the bag, 
patents which are principally worth the value of the paper | but it was too late, it had been picked up and kept by 
on which they are written, per pound, at least so far as the! some one. The Federal court decided that although, pos- 
spinner goes, for really accomplishing the object aimed. | sibly, there was a moral obligation resting upon the con- 
Who is the man that tackles the job?—Manufacturer’s | ductor to stop the train when apprised of the loss, he was 
Gazette. not legally bound to do so, and the company was not liable 
for the property lost. 

Some years ago one McElvoy took a train on the Marietta 

Australia has long been noted as a gold produc.ag coun-| and Cincinnati Railroad with 4,000 dollars in bis pocket be 
try, and now what bids fair to be an extensive silver pro- longing to a bank for which he was agent, The train went 
ducing region has been found. The mines are in the Barner | through a shaky bridge, caught fire, and poor McElvoy and 
ranges of New South Wales, near where the colony joins | the money were both burned up. His widow sued for dam- 
South Australia. Silver bearing ores were first found there ages for his death, and the bank sued for themoney. How 
in 1872, by a sbepherd, but the nature of the ore was not the first suit resulted we do not know, but the bank was 
understood, and nothing was done. Two years ago a lot of | beaten in its attempt to make itself good, ‘The court said 
ore was sent to England, this time with better results, | that McElroy ought to have sent the money by express if 
though through inexperience the miners selected the lowest} he wished for absolute security; and that when he car- 
grade ores, viz., argentiferous galena. They netted the ried the funds in his pocket he assumed the risks himself. 
handsome return of £7 per ton on the shipment, after the| In New Hampshire, once, Mrs. Smith, a poor woman 
highest commissions and charges had been exacted, Miners | who sewed for herliving, took a train with a big bundle 
who were working silver properties in these parts were all | of couts, cut ready for making, and placed it on the seat 
making moncy before they sold out. with ber. During a few minutes’ absence her property 

Now there has been an influx of miners, and a town known | was stolen, and she sued for its value. The juage de- 
as Silverton has been built up. The country isrepresented cided that the company was not liable, for there was no 
as inhospitable, rocky, and mountainous. Over the whole agreement to carry the bundle either as goods or freight. 
of the great mountain chain are found localities of the pre- A certain Mr. Weeks was still more unfortunate. He 
cious metals, and, following their leading structural idea, | wes going to New York on the New York and New 
they arrange themselves in parallel zones of a similar nature Haven road, and when the train arrived, horses were at- 
to those of the Cordilleras and California. Where the sec-' tached to the car to pull it down to the station. Weeks 
tion of the formation can be examined, there can be seen went to the door to watch the work, when three men at- 
folds of more or less complexity, twisted and warped by ‘tacked and robbed him of 16,000 dollars in cash. He sued 
longitudinal forces and often compressed into a series of the company, also, and the highest court in Connecticut 
zigzags of a wonderful nature. The mines of this district decided that the corporaticn could not be made to assume 
consist of two groups. The oue at Silverton embraces eleven the loss. 


claims, in which the ore consists of sulphides of Jead or ar- 
gentiferous galena. The profits secured on these ores 
amount to £12 per ton. About eight of these mines are 
opened up, six of them to a considerable extent. There is 
one shaft down 130 feet, carrying the lode very strong in the 
bottom. The lode at this point gives indications of turning 
from sulphides of lead into sulphides of silver. Fifteen 
shafts have been sunk on different parts of these eleven 
mines, their depth varying from 80 feet to 75 feet, one being 
130 feet. The lode is disclosed in each of these shafts, and 
found to be of a thickness varying from 1 foot to 3 feet. 
Some rich returns are now being obtained from these mines, 
the ore yielding, as above stated, a clear profit of £12 per ton. 
The second and larger group of mines is situated at a dis- 
tance of 28 miles from Silverton. They are called the Lakes 
Camp group. The ores here are purely sulphides of silver, 
and very rich. Two tons of ore recently sent to England 
for assay were sold for £600. Shafts have been sunk in 
many parts of the ground held by the syndicate, and ore has 
been discovered everywhere, but, of course, all of itis not 
of the richest quality. 

The lodes have all the appearance of permanency. In 
one shaft, the deepest of this group, the lode bas been traced 
to the total depth—75 feet—and at the bottom it is six inches 
thick, with indications of continuance and improvement. 
A great drawback to the rapid development of these mines 
is the scarcity of labor at Silverton. 

——_$—~<> +-@ + @—___—___—_ 
Covered and Uncovered Boilers, 

In order to ascertain the degree of advantage obtainable 
by felting and lagging steam boilers, Mr. B. H. Thwaite, 
F.C.8., bas carefully carried out the following experiments 
on a Bull type of vertical boiler: A definite quantity of 
water was poured intoa vessel of a size sufficient to cover one 
square foot of plate surface, the vessel being externally 
lined with wood, The rise in degrees of heat during the hour's 
exposure was noted. ‘The same weight of water, with identi 
cal initial temperature, was then placed for the same time on 
| the surface of the lagging, which consisted of three thick- 
nesses of three-eighths inch felt, covered with one-half inch 
tongued and grooved battens. On the naked plate it was 
found that 516°75 heat units per square foot were absorbed 
by the water; and on the lagged portion only 145°75 units 
per square foot were given off. This is equivalent to a re- 
duction of wasteful radiation, due to the lagging, of 84 per 
cent; or with a vertical boiler, say 4 feet in diameter and 9 
feet in height, working for ten hours, there would be saving, 
due to the lagging, of at least 70 pounds of coal. 
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A NEW sTEAM CARRIAGE. 


F double-acting pump, which is enventia directly by a abs 


A few weeks ago an experiment was made ov Grande | motor, which takes its steam from tbe boiler at the normal 


Armee Avenue, at Paris, with a steam carriage that greatly height of the water level. 


excited the curiosity of passers-by. This apparatus, which 
we figure herewith, and which is the invention of Messrs. 
Dion, Bouton & Trepardoux, consists of two trains of wheels, 
which are connected to the frame to which the generator and 
motor are fixed by means of springs that are double bebind 
avd single in front. The en- 
tire affair, then, is supported 


The carriage can be run with the 
|ash pan open or closed, In the latter case the combustion is 
quickened by means of two steam blowers that introduce air 
mixed with steam under the grate. The exact dimensions 
of the carriage are as follows: 
Length of frame, 6 feet; distance between the wheels from 





IMPROVED HOTCHEISS RAPID SIX POUNDER GUN. 
The important order for single barrel machine gun recently 
given by the British Government to Mr. Hotchkiss, of 
Bridgeport, Conn., is the result of the competitive trials 
carried out last year by the Ordnance Committee at Shoe- 
buryness. 
In 1881 it was decided by the British war office to invite 
inventors to supply a new gun for the light armament of 
the navy, and the following 
memorandum of conditions 





by spriogs, and the wheels are 
provided with rubber tires. 
The hind, steering wheels are 
loose upon two independent 
axles, each of which is pro- 
vided with a crank connected 
by a rod that receives from 
the directing lever to the right 
of the driver a transverse mo- 
tion from left to right or vice 
versa, The carriage is slowed 
up or stopped by means of 
two Prony brakes coupled to 
a single maneuvering lever 
placed to the left of the 
driver and actiog upon the 
two large wheels. 

The carriage is actuated by 
two independent oscillating 
motors. The diameter of the 
cylinders is 2% inches, and 
the stroke of the piston 4 
inches. The numberof revo- 
lutions for a velocity of 24 
miles per hour is about 450, 
or 900 piston strokes per min- 
ute. The escapement from 
the motors occurs iv a jacket 
that surrounds the fire box. 
The steam cools the sides of 
the latter, becomes super- 
heated, and then enters the 
smokestack, above the damper, and makes its exit colorless. 
‘The water is heated by steam in the reservoir, and enters the 
boiler nearly at the boiling point. 

The generator employed is of a new system, and the ar- 
rangement of it is shown in Fig. 2. It consists (1) of a 
clouble-shell, E E, C C, that carries all the necessary acces- 
sories of a boiler; and (2) of an internal cylinder, D, which 
is connected with the shell by a number of tubes, T, radiat- 
ieg from it in an inclined position. The water is therefore 
inclosed between the two cylinders, E and C, in the tubes, T, 
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to guide manufacturers was 
issued by the War Office, 
dated December 29, 1881. 
ae 4 Firing Rifled Breech- 
loading Gun for Augiliary 
Armaments. 

1. The gun to be a breech- 
loader which will range with 
accuracy to 4,000 yards. 

2. Tbe muzzle velocity of 
the projectile to be not less 
than 1,800 f. s. 

3. The projectile to be shell 
and steel shot of 6 pounds 
weight. 

4 The projectiles and pow- 
der charges to be made up 
in one cartridge for simulta- 
neous loading. 

5. The service of the gun 
to be capuble of being per- 
formed by three men. 

6. The gun to be able to 
fire under the above condi- 
tions not less than twelve 
aimed rounds per minute. 

7. The mounting to be suit- 
able for either ship or boat 
service. An alternative 








A NEW STEAM CARRIAGE. 


axle to axle, 514 feet; height of seat above ground, 35 inches; 
height of frame above ground, 20 inches; diameter of large 
wheels, 4 feet; and of small ones, 244 feet. The carriage, 
properly so called, weighs 285 pounds; the boiler, fire box, 
blowers, etc., 395 pounds; the motors, 55 pounds; the feed 
water, 22 pounds; and the maneuvering apparatus, etc., 33 
pounds. Witb a supply of 18 gallons of water, sufficient for 
an bour and a balf, and 65 pounds of coke, the total weight 
is 1,034 pounds. 





The carriage makes very little noise; it operates without 


IMPROVED HOTCHKISS RAPID SIX POUNDER GUN. 


and in the vertical cylinder, D. The flames circulate around | 


the cylinders and impinge against the tubes, This arrange- 
ment permits of an economical utilization of the fuel and of 
a rapid circulation in the direction of the arrows. The va- 
porization reaches about 10 pounds of steam per pound of 
coke. A self-regulating and constant level feed water is 
connected with the boiler. The level regulates itself without 
its ever having to be looked after. This feed water isa 


visible escape of steam or smoke; will turn around in a cir- 
cumference of 8 feet radius; and is capable of reaching, on 
a good road, a speed of 214 miles per hour. In our engrav- 
| ing (Fig. 1) the driver is represented at the moment at which 
he is grasping the starting lever.—Za Nature. 
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| A POULTRY raiser says that short eggs produce hen 
chickens and long eggs produce cocks. 
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mounting to be provided, to 
enable the gun to be readily 
mounted for field service. 

8. To be capable of readily delivering an all-round fire. 

9 The recoil to be reduced to the lowest limits, and the 
gun to return after recoil to the firing position. 

10. The gun to be provided with an easy removable shield, 
proof against the fire of the Martini-Henry rifle at 100 yards 
range. 

11. The total weight of the gun and ship mounting not to 
exceed 10 cwt, 

In the spring of 1888 three different guns constructed to 
fulfill, as nearly as possible, the above conditions, were de- 
livered for trial by the following firms: Sir William Arm- 
strong, Michell & Co., Hotchkiss & Co., and Thorstein 
Nordenfelt. 

The Armstrong gun was withdrawn from trial after the 
prelimivary experiments, as it did not give, says Engineering, 
the expected results, the Ordnance Committee recommend- 
ing the Hotchkiss gun, 
after a series of very 
successful experiments 
= SSS SSS at Shoeburyness, There 
being, however, some 
diversity of opinion in 
the navy on the system 
of training the guns, 
the Admiralty decided 
to order, besides the Hotchkiss gun, a certain number of 
Mr. Nordenfelt, who was to adopt the Hotchkiss non-recoil 
system of mounting, aud to embody similar ballistical fea- 
tures in his gun, so that the ammunition could be fired 
from either system with exactly similar ballistical results. 
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Fig. 2,.—DIAGRAM OF STEAM CARRIAGE. 


The exact shape of the pedestal for the guns is not yet 
decided; it will vary somewhat, according to the construc- 
tion of the ships and the places for the guns, Tbe first 77 
Hotchkiss guns ordered are, according to the term of the 
contract, to be delivered by Hotchkiss & Co. by the begin- 
ning of April next. 

The Hotchkiss guns are called ‘‘ non-recoi]” because they 
are generally mounted on fixed elastic pivots and have no 
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perceptible recoil, although the gunsin reality have a definite 
amount of movement at the departure of the projectile, suf- 
ficient to relieve the mountings of undue sbock. 

Iv all cases, except for the larger calibers for boat service 
and for the field, these guns are Jaid by means of a stock, or 
shoulder piece, bearing against the left shoulder (as in the 
Hotchkiss revolving cannon) and a pistol grip with trigger, 
which the gunner grasps with bis right hand. He fires the 
moment his sights bear upon the object aimed at, by pulling 
the trigger, so that it will be seen that this gun has the gene- 
ral characteristics of the Hotchkiss mounting, viz. : 

1. The gun is mounted on a pivot and trained direct by 
the shoulder without the aid of any elevating or directing 
mechanism; thus enabling it to be pointed easily and rapidly 
from moving and rolling vessels against swiftly moving ob- 
jects. 

' 2. The sighting and firing are effected by a single man, 
as clearly indicated in the perspective view upon the 
opposite page. 

The gun is made of Whitworth’s fluid-pressed steel, oil 
tempered. The body consists of a tube aud a jacket carry- 
ing the breech and the trunuions, so that the longitudinal 





Scientific American. 


MESSRS. RENARD AND KREBS’ ELECTRIC BALLOON, 

The problem of steering balloons, which was for a long 
time regarded as visionary, has made great progress in re- 
cent years, and may now be considered as solved. Captains 
Renard and Krebs have the honor of being the first to suc- 
cessfully accomplish this, and therefore merit tbe gratitude 
of their contemporaries, But, of whatever interest be their 
work, we must not forget those who have preceded them, and 
shown them the path that they should follow. Before speak- 
ing of the memorable ascension of Aug. 9, 1884, we think it 
indispensable to trace the history of the steering of elongat- 
ed balloons provided with screw propellers. 

It was in 1852, thirty-two years ago, that the way was 
opened by our great engineer Henri Giffard. It was then 
that a true aerial ship, of elongated form, and provided with 
a screw and rudder, was for the first time seen to rise into 
space. This ship was 44 meters in length, and its equatorial 
diameter was 12 meters. The balloon was surrounded on 
every side, except beneath and at the ends, with a netting 
whose extremities united on a stiff wooden bar. At the ex- 
tremity of this latter there was a triangular sail, movable 
around a rotary axis, which served as a rudder and keel. 
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were followed by the fine experiment executed by Mr. Du- 
puy de Lome, on the 2d of February, 1872. This gentle- 
man’s balloon was 86 meters in length, and about 15 in 
equatorial diameter. It had a capacity of 8,500 cubic me- 
ters, and was inflated with pure hydrogen. The propelling 
screw was 6 meters in diameter, and was actuated by seven 
men in the car, The motor was assuredly insufficient, but 
De Lome, under the influence of his screw, nevertheless ob- 
tained an appreciable deviation from tbe line of the wind, 
and ascertained that his aerial ship had a velocity 8 kilo- 
meters per bour. 

What had been wanting up to this time was a motor that 
was truly adapted to balloons—a light motor that did not 
neeessitate the use of fire, and that should lose no weight 
during its operation. As long ago as 1881 Mr. Gaston Tis- 
saudier made known the result of his studies and experi- 
ments upon the ‘‘ Applications of Electricity to Aerial Navi- 
gation.” In a note presented to the Academy Aug. 1, 1881, 
he expresses himself thus: 

“The recent improvements made in dynamo-electric ma- 
chines have given me the idea of employing them for the 
directing of balloons, concurrently with secondary batte- 
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MESSRS. RENARD & KREBS’ ELECTRIC BALLOON, 


and transverse strains are divided. The jacket is shrunk 
over the tube, and to prevent any slipping they are locked 
together by a screwed collar, carrying the fore sight. The 
gun is exactly balanced in the trunnions, 

The breech action belongs to the class of guns with a 
breech-block sliding vertically through a mortise, and actu- 
ated by a lever, the movement of which opens the breech, 
extracts the fired cartridge case, and cocks the hammer for 
the next shot. The action is composed of the following 
parts, viz., the wedge, with its stop-screw for limiting the 
run; crank and crank handle, for moving the wedge up and 
down; firing bammer and its rocking shaft; main spring, 
trigger sear, trigger spring and trigger, and the extractor. 

A sratisticran, Dr. Farr, we believe it was, recently 
stated that if one could watch the march of 1,000,000 people 
through life, the following would be observable: Nearly 
150,000 would die. the first year, 58,000 the second year, 
28,000 the third year, and less than 4,000 in the thirteenth. 
At the end of forty-five years 500,000 have died. At 
the end of sixty years 870,000 would be still living; at 
the end of eighty years, 97,000; at eighty-five, 31,000; and 
at ninety-five years there would be 228; at the end of 108 
years there will be one survivor. 








At six meters beneath the bar a steam engine mounted upon 
a wooden frame was suspended along with its accessories, 
The propeller, which consisted of two large blades, was 3°4 
meters in diameter, and made 110 revolutions per minute, 
Empty, the engine and boiler weighed 150 kilogrammes. 
Provided with water and coal for starting, they weighed 210 
kilogrammes; the accessories to the engine and the supply 
of coal and wood weighed 420 kilogrammes more. 

Henri Giffard had then no financial resources, He agreed 
to make his first ascent on a certain day at the Paris Hippo- 
drome. On the 24th of September, 1852, the balloon was 
inflated with illuminating gas, and Giffard ascended all alone 
to the sharp whistling of bis engine. The wind was very 
strong that day, and the inventor could not think of stem- 
ming the aerial current, but the different maneuvers were 
effected with the completest success. The action of the 
rudder made itself felt very plainly, thus proving that the 
aerial ship had a very appreciable velocity. At an altitude 
of 1,500 meters, Giffard met slower currents, and found it 
possible at moments to keep head to the wind. The future 
inventor of the injector had performed an experiment which 
caused him to be called by a celebrated writer of the time 
‘‘the Fulton of aerial navigation.” 

Giffard’s efforts, which were renewed by him in 1855, 





ries, which, although of relatively light weight, store up a 
large amount of energy. 

‘* Such a motor, connected with a propelling screw, offers 
advaptages overall others, from an aerostatic standpoiot. 
It operates without any fire, and thus prevents all danger 
from that element under a mass of hydrogen. It has a con- 
stant weight, and does not give out products of combustion 
which continuously unballast the balloon and tend to make 
it rise in the air. It is easily set runving by the simple con- 
tact of a commutator. 

‘“*T have had a small elongated balloon made, which ter- 
minates in two points and is 8°5 meters in length by 1°83 me- 
ters in diameter at the center. This balloon has a capacity 
of about 2,200 liters. Inflated with pure hydrogen, it has 
ap excess of ascensional power of two kilogrammes, 

“‘ The balloon is provided with a small Siemens dynamo- 
machine weighing 220 grammes, whose shaft is connected, 
through the intermedium of a gearing, with a very light, 
two-bladed helix, 0°4 meter in diameter. This little motor 
is fixed to the lower part of the balloon, with a secoodary 
battery weighing 1°3 kilogrammes. The screw, under such 
circumstances, revolves at the rate of 64¢ revolutions per 
second, acts as a propeller, and gives the balloon in still air 
a velocity of 1 meter per second for more than forty min- 








200 
utes. With two secondary batteries mounted for tension, 
and weighing 500 grains each, I can gear with the motor a 
screw, 0°6 meter in diameter, that will give the balloon a 
velocity of about 2 meters per second for about ten minutes. 

With three elements the velocity reaches 8 meters. I bave 
renewed the experiments a large number of times.” 

It will be remembered that this model was exhibited while 
the Exhibition of Electricity in 1881 lasted. After these 
first experiments Mr. Tissandier had constructed at the 
Siemens works a light dynamo machine, and soon devised 
a new style of bichromate of potash pile, which gave him a 
powerful and light generator of electricity that was more 
favorable than accumulators of the same weight. He then 
resolved to construct a screw-propelled electric balloon de- 
signed to work in the free air. M. Alb. Tissandier, his 
brother, joined efforts with him, and it was at the expense 
and with the collaboration of the two in common that the 
first triai of aerial navigation by electricity was made last 
October. The Tissandier balloon was 28 meters in length 
and 9°2 in diameter at the center. As we bave already given 
an illustrated description of it,* we need not here repeat it, 
but may pass on to the remarkable experiments of Messrs, 
Renard and Krebs. 

The balloon constructed by these gentlemen is 50°42 
meters in length and 8°4 in diameter, and has a capacity of 
1,364 cubic meters. 

The motor is constructed in such a way as to make it pos- 
sible to develop upon the shaft 8°5 H. P., representing for 
tlie current at the entrance terminals 12 H. P. It transmits 
its motion to the shaft of the screw through the intermedium 
of a pinion that gears with a large wheel. 

The pile is divided into four sections that are capable of 
being grouped for surface or tension in three different ways. 
Its weight is 19°35 kilogrammes, 

On August 9, 1884, ut 4 o’clock in the afternoon, the air 
being nearly quiet, the balluon, being freed and possessing a 
very slight ascensional power, arose slowly ino the air. The 
machine was set in motion, anc under its impulsion the 
balloon soon quickened its pace, faithfully obeying the least 
indication of its rudder. 

The first direction taken was from north to south, over 
the plateau from Choisy to Versailles. So as not to stand 
over the trees, however, the direction was changed and the 
fore end of the balloon pointed toward Versailles. Over 
Villacoublay, about 4 kilometers from Chalais, the aeronauts, 
entirely satisfied with thg behavior of the balloon thus far, 
decided to retrace their steps, and attempt to descend at 
Chalais, notwithstanding the slight space that existed free 
from trees. The balloon made its half turn to the right by 
a very slight angle (about 11°) given to the rudder. The di- 
ameter of the circle described was about 300 meters. The 
dome of the Invalides, taken as a directing point, then left 
Chalais a little to the left of the route. Reaching the level 
of this point, the balloon changed its direction to the left 
with as much ease as it did before, and was soon hovering 
at: a height of 300 meters over its starting point. 

Its tendency to descend at this moment was shown the 
more by a maneuver of the valve. During this time it be- 
came necessary to run backward and forward several times, 
in order to bring the halleon over the spot chosen for an- 
chorage. At a distance of 80 meters above the ground the 
rope was thrown out, and, being seized by men, the balloon 
was drawn down to the very field from whence it had 
started. 








In our engraving the balloon is shown in profile, at the | chine. 


moment when it is beginning to be set in motion. The 
ecrew is in front, and, in revolving, it drives the air later- 
ally over the two sides of the large, elongated car, 33 meters 
in length. We are informed that the dynamo employed 
was constructed by Mr. Gramme. The generator of elec- 
tricity consists of a battery of piles whose nature has not 
been made known by Captain Renard. The travelers 
stand in the center of the car, and one of them runs the ma- 
chine, while the other governs the rudder.—Z’ lUustration. 
eh ee 
Predicting the Weather from the Color of the Stars, 
From the fact, determined by W. Spring, that the color of 
pure water in great bulk is blue, M. Ch. Montigny explains 
the predominance of this color in the scintillation of the 
stars just before and during wet weather. The lumin- 
ous rays, he argues, traversing the air charged with large 
quantities of pure water are necessarily tinged with the blue 
color of this medium. The excess of blue thus becomes an 
almost certain means of predicting rain. This theoretic 
conclusion corresponds with the results of his observations 
continued for several years past on the appearance of the 
stellar rays in connection with the state of the weather. 
During the few months of fine weather in the present year 
tine has been much less conspicuous than in the correspond- 
ing months of previous years since 1876, when wet weather 
prevailed. It also appears that green, which had always 
coincided with clear skies during the fine years before 1876, 
has recently again become predominant. Hence he thinks 
it probable that we have got over the cycle of bad seasons, 
wad that dry weather and more normal summers may be an- 
ticipated, at least for some time to come. The above is 
from Natnre, and the same number contains an abstract of a 
paper by Professor ©. Michie Smith, on green colored suns, 
in which he concludes that this phenomenon is due to the 
presence of unusual quantities of watery vapor in the at- 
mosphere. 


*ScmmenTivic AmznicaN SUPPLEMENT, No. 416, 








Srientific American. 


German Shop Practice, 

A German correspondent of the Railroad Gazette says: 
** Wood workivg machinery in German shops is compara- 
tively small in amount, owing to the great and yearly in- 
creasing use of iron in all parts. This is due to increasing 
cheapness of iron as compared with wood, and of wrought 
iron as compared with cast in proportion to its security. The 
use of wrought iron instead of cast is very extended. Isaw 
narrow gauge stock building at Chemnitz and Leipzig with 
iron frames throughout, which bad absolutely no cast iron 
in any part except the journal boxes. The increased use of 
iron is regretted by some master mechanics, on account of 
the greater rigidity and of the consequently greater violence 
of shocks in train service. A surfacer, band eaw, cut-off 
saw, or driving planer and boring machine are the tools or- 
dinarily found in German wood shops. Suctions for carry- 
ing shavings to the boiler room are not used in the shops I 
have seen. The shavings are used, however, very exten- 
sively for firing, in combination with about nine times their 
weight of coal slack. 

This coal slack costs 841¢ cents per ton delivered at the 
railroad. It is fired automatically with a hopper and a 
screw, which pushes the fuel in under the fire. It is also 
fired by being run from a hopper above the fire door over a 
grate, inclined forward, from which it drops into the fire. 
The latter is raked partly back under the inclined grate, 
so that the fuel is well heated before joining the fire, 
and its smoke products pass over the front portion of the 
fire on their way to their flues, and are very effectually 
consumed, This firing method is common, I believe, to 
several styles of firebox, but I do not remember to have 
heard before of its application to this kind of fuel, to which 
it is well adapted. By the use of this fuel and firing the 
boilers of the Chemnitz shops of the Saxon State Railway 
evaporate 100 pounds of water at an expense of 1°11 cents. 

a ee 
Trial of Sheaf Binder Harvesters, 

A competitive trial of sheaf-binder harvesters extending 
over eight days was lately made under the auspices of the 
Royal Agricultural Society, near Shrewsbury, England. 
On the sixth day, according to the Hngineer, the competi- 
tion waz narrowed down to eight machines, two of the 
McCormick and one each of the Howard, Kearsley, and 
Wood make having been thrown out from the previous 
day, leaving three of Hornsby’s, two of Howard’s, and one 
of Samuelson’s, Wood’s, and McCormick’s respectively. In 
the morning nothing was done beyond testing with dyna- 
mometer, in consequence, as far as we could gather, of the 
next field not being staked out and mown round. It was 
not ready till somewhere about one o’clock. Out of a field 
of 18 acres, about seven or eight were parceled off in one 
piece, the eight machines being required to take a prelimi- 
nary run up one side and down the other, followed by three 
similar cuts, officially recognized. Only one attendant was 
allowed to follow, and he was prohibited from touching 
the binder, unless called upon. This system gave the or- 
dinary onlooker a much better opportunity of forming an 
opinion as to the relative merits of the competing imple- 
ments, The test here assigned was much more severe than 
any previous ove, partly on account of a boggy hollow in 
one portion of the field, and partly because of the flat con- 
dition of the crop. Hornsby’s 4,569 was the first to start, 
and it managed to get through without much difficulty, and 
with only a slight pause. Next came Wood’s selected ma- 
lt made several stoppages; a good deal of straw and 
grain were wasted, in consequence of the reel having been 
set too backward and too low; and the delivery was by no 
means perfect. Howard’s No. 45 left a clean cut stubble, 
but the nature of the crop made separation difficult, many 
of the sheaves hanging together. A leather band in the 
barley caused one stop. In Samuelson’s portivn we noticed 
an undue proportion of ‘ baby ” as well as “‘ giant ” sheaves, 
and some loose ones. Many heads of grain were left on the 
ground, in laid parts the corn and straw were considerably 
knocked about and wasted, and the pressure on the driving 
wheel seemed to be too heavy. Still the machine got through 
the most difficult portions without much trouble. Howard’s 
No. 47 had three stops in the three journeys; some sheaves 
were missed, and the separation was not easy. A McCor- 
mick harvester finished the day’s work; it left a few 
sheaves unbound, and a small, badly laid piece was uncut; 
but all things considered, it did fairly all through. 

On the next and last day they were the most varied, 
most exciting, and most difficult of all. The only competi- 
tors now left were Hornsby (3 machines), Howard (2), and 
Samuelson (1). Hornsby made a very good commencement 
on the remainder of barley left from the previous day. The 
delivery and separation of sheaves were difficult processes 
to manage for all the competitors, and it may be doubted 
whether there was a very substantial difference in the work 
done. To make good performances was out of the question. 
Samuelson’s was brought to a stop of two or three minutes 
in one place, and presumably for that reason they were not 
allowed to complete their plot. In the afternoon the judges 
pitched upon another piece-of barley nearly an acre in ex- 
tent, more flattened than ever, with the additional disadvan- 
tage of being purposely winding and hilly. For this final 
test Howard’s 47 and Hornsby’s 4,568 machines were or- 
dered out. But now the competitors were used to rough 
work, and they submitted to the undertaking without a 
murmur, Each was given a preliminary canter, and then 
made to go two runs of about three minutes each round the 





plot. Howard, who led the way, was stopped with a large 
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hedgehog on the second round, the knife cutting deeply into 
the unfortunate creature, otherwise the machine went 
smoothly both up bill and down dale. Hornsby’s machine 
made as nearly as possible similar work, Howard, perhaps, 
having the advantage with their very useful butting board. 
Throughout this day, more than previously, the work of the 
two machines seemed to be pretty nearly on an equality, so 
that when the last cut was taken as the clock struck three, 
the opinion was formed that the judges would have a par- 
ticularly difficult task in arriving at a decision beyond re- 
call. Nevertheless, an bour later the awards were announced 


as follows: 
Class 1, 


First prize of £100 for a sheaf binding reaper, the binding 
material to be other than wire: Awarded to Messrs, 
Hornsby and Sons, for No. 4,568. 

Second prize of £50 for a sheaf binding reaper, the bind- 
ing material to be other than wire: Awarded to Messrs, J, 
aud F, Howard, for No. 47. 

Class 2, 

Separate sheaf binder, the binding material to be other 

than wire: Prize withheld. 
Nee ne EEE 
The “ Drop Method of Chemical Analysis, 

The customary methods of testing medicinal agents, which 
are both tedious and require a larger quantity of material, 
can be superseded by a method which requires merely single 
drops of the reagent aa well as of the liquid to be examined. 

For this method the following regents are needed: 

Red and blue litmus paper and turmeric paper. 

Extract of indigo paper, which is turned yellow by hot 
nitrie acid and caustic alkalies, but not by ammonia. 

Rosaniline paper as a test for alcohol. 

Potassium ferrocyanide paper as a reagent for ferric salts 
(blue), copper and uranium (deep brown), gold (greenish 
brown), platinum (brownish green to reddish), thallium and 
vanadic acid (yellow). 

Potassium sulphocyanide paper is turned decidedly yellow 
by bismuth nitrate, bluish black by salts of copper, red by 
solution of gold, white by mercuric nitrate, black by mercur- 
ous nitrate, aud blood red by ferric salts. 

Potassium iodide paper is turned red by mercuric salts, 
green by mercurous salts, yellow by solution of lead. For 
detecting chlorates 2 to 3 c. c. of the liquid are placed ina 
small test tube along with a slip of the paper; 1 c. c, of dilute 
sulphuric acid is then added, and heat is applied. If chlor- 
ate is present, the liquid turns yellow. 

Mercurous nitrate paper serves when moistened to detect 
ammoniacal gas, which turns it black; caustic alkalies and 
alkaline monocarbonates stain it greenish brown to black, 
while the alkaline bicarbonates leave it colorless. 

Silver bichromate paper turns yellow with free hydro- 
chloric acid, 

Besides these, the author mentions a number of other 
papers less frequently needed. The use of all consists in 
letting a drop of the liquid in question fall upon a slip of 
the paper. 

The author tests for arsenic (arsenious and arsenic acids) 
by means of slips of sheet brass, 2°5 to 3 centimeters in 
length and 15 to 17 centimeters in length. The hydrocblo- 
ric solution is mixed with a little oxalic acid, or the ammo- 
niacal solution is supersaturated with hydrochloric acid and 
mixed with oxalic acid in order to reduce arsenic to arseni- 
ous acid, A drop of the solution is put upon a brass plate 
and sharply dried; the place of the drop is then washed with 
water, when a dark spot of a permanganate color reveals the 
presence of arsenic. Dark thin outlines still appear in case 
of dilution with 150,000 parts. 

In cases where the papers and the brass plate are not used 
the auther places the two drops (of the reagent and the liquid 
in question) near each other upon a slip of glass, and mixes 
them. The transparency of the glass renders the slightest 
turbidity visible—Dr. H. Hager, Pharmaceut. Central- 
Halle and Chemiker Zeitung; Chem. News. 

Railway trom Sweden to Lapland. 

The North of Europe Railway Company (Limited) has 
been formed in London, for the purpose of constructing a 
line of railway from Lulea in the Gulf of Bothnia to Ofoten 
Fjord in the North Atlantic Ocean, and thereby open up 
the rich stores of miveral wealth in that part of Lapland, 
and especially in the mines of Kirunavaara, Liosavaara, and 
Gellivaara. The legai guarantee has been deposiled with 
the Swedish and Norwegian Governments, and Mr, P. Von 
Ehrenheim and Captain C. G. Hjertaboth, gentlemen of high 
standing in Sweden, and Lieutenant Lund in Norway, have 
been appointed resident directors. It is expected that one- 
third of the line,-the Lulea-Gellivaara section, will be com- 
pleted before the end of this year, the country being fairly 
level and easily traversed. Great results are anticipated by 
the Jocal authorities from the opening up of the districts by 
this railway and also in peopling the northern provinces of 
Sweden, which now consist principally of waste lands, and 
are almost uninbabited. The province of Norrbotten, in 
Lapland, contains 105,000 square kilometers out of the 
440,000 which form the whole of Sweden (nearly one-fourth 
of the kingdom), while its population only amounts to 
92,000, or not quite one person per square kilometer; never- 
theless Norrbotten is Sweden’s richest province, its iron ores 
being unsurpassed anywhere in quality or magnitude. The 





great drawback to this province has always been the want 
of communication with the other parts of Sweden; along the 





banks of the river Tornca the land is fairly well populated. 
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DECISIONS RELATING TO PATENTS. 

United States Circuit Court.—District of Indiana, 
NATIONAL CAR BRAKE SHOE COMPANY 0%. TERRE HAUTE 
CAR AND MANUFACTURING COMPANY ¢¢ al. 

Car Brake Shoe Patent of James Bing, granted Oct. 6, 1888. 

Woods, J. (charging jury): 

In an action at law for infringement of a patent all parties 
who participate in the infringement are liable, although 
some are simply acting as officers of a corporation. All 
parties who participate in a tort or trespass are liable, and a 
man cannot retreat bebind a corporation and escape liability 
for infringements in which he actively participates. 

It is for the court, as a matter of law, to construe a patent, 
and for the jury, as a question of fact, to determine whether 
it has been infringed, and the amount of damages that 
should be allowed. 

In an infringement suit tae burden is on the plaintiff to 
show the amount of damages he has suffered; and if he 
furnishes reasonably satisfactory evidence on that subject, 
he is entitled to substantial damages; otherwise to nominal 
damages. 

On the question of damages, it is competent for the pa- 
tentee to prove the prices at which licenses were granted 
under the patent while it was in force; but in order to be 
competent evidence of value, the prices agreed upon must 
have been prices fixed with regard to the future use, when, 
there being no liability between the parties, they are pre- 
sumed on both sides to have acted voluntarily, and there- 
fore to have made up their minds deliberately as to what 
was a fair price, Such arrangements, licenses thus grant- 
ed, fees thus fixed, are competent evidence to consider in 
determining what the actual value of an invention is and 
what the recovery ought to be for its use. 

It is not competent for a patentee to prove the prices paid 
for infringements already perpetrated. Such settlements 
are not at all admissible on the subject of value. 

The value of an invention for which an infringer is liable 
is the value at the time of the infringement, A man who 
has got a patent owns it as property, and if anybody sees 
fit to infringe it he is bound to pay for its fair value; and 
the fact that there is something else as good or better does 
not entirely destroy its value, but may affect it. 

The doctrine of a confusion of goods bas no application 
to a suit for infringement of a patent, especially where there 
is only a confusion of bookkeeping, and not a confusion of 
the articles themselves, the articles being incapable of mix- 
ture. 

If a party shows an unwillingness to let the truth out, 
aud keeps back facts and the means of getting at facts in 
his power, then the jury is warranted in drawing the strong- 
est possible inferences against him which may be drawn 
from the evidence actually given in favor of the other party; 
but if he comes forward with his books, furnishes all the 
evidence in his power, and is fairly candid in the matter, 
no inferences should be drawn against him, except such as 
are fairly drawn from the evidence adduced. 

Every one is bound to take notice of the existence of a 
patent and of the rights of parties under it. Like the 
record of a deed to real estate, the record of a patent at 
Washington is notice thereof to all the world. 





United States Circuit Court.—District of Massa- 
chusetts, 


COLLINS COMPANY 08. COES et al. 


Patent of Lucius Jordan and Leander E. Smith, Oct. 10, 1865, 
Sor an Improvement in Wrenches. 
Before Gray and Nelson, Judges. 

Gray, J.: 

The application to a device of a feature which had already 
been in use for the same purpose in another form of tool 
lacks the invention requisite to support a patent within the 
decisions of the Supreme Court. 
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Abstract of Paper on Training for Mechanical 
Engineers, 


BY GEO. I. ALDEN, WORCESTER, MASS. 

Progress in education is secured by forces outside and 
above the schools, When a few have made discoveries in 
science, or advancement in art, or in engineering, they bave 
set a standard which must thereafter be the aim of edu- 
cators, Mechanical engineering as taught in the schools is 
subject to the general law of progress. It is taking a high 
rank as a liberal profession, and offers a broad field for the 
activity of the best powers of young men who enter it. The 
schools must look for progress in the education and training 
of engineers to two forces, viz., the scientific attainments 
and praetical achievements of those foremost in engineering 
science and practice. A school for training engineers is 
properly a professional school, and should hold its standards 
of professional work sufficiently bigh to secure the success 
of its graduates, that it may be able to demand of candidates 
8 liberal course of preparatory study for matriculation. It 
should aim to fit young men for immediate usefulness in the 
profession,and to lay the sure foundations for growth which 
shall enable them finally to take up the unfinished work of 
the engineers of this generation and carry it forward into the 
next century of progress. 

To aim at practical achievements is not enough, for the 
man is more than his profession. Scientific attainments are 
not alone sufficient. The ability to apply knowledge to 
Practical ends is valuable in the development of the indi- 
vidual as well as essential to professional success. The ne- 





Cessary scientific attainments are more than mere knowledge | of the Liebig’s bulb tube containing permanganate are 
of facts and principles. The evidence of such attainments | rinsed into a beaker. The excess of permanganate is de- 
is the ability within a sufficiently wide range of inquiry to | stroyed by the addition of hydrochloric acid and the appli- 
give accurate answers to definite questions. To secure this | cation of heat, which at the same time redissolves any pre- 
ability the studies in the curriculum of the schools should | cipitate, The liquid is boiled to expel chlorine, and the 
be taught by the most thorough and direct methods, with sulpburic acid is determined in the ordinary manner, Of 
the aid of numerous well selected problems, and practice in | course, only nitric or acetic acid must bave beev used to de- 
laboratories. These problems should approach as nearly as compose the carbonate. 

possible the character of actual engineering problems, to the 
end that the student may acquire that complete assimilation 
and personal appropriation of the subjects taught through- 
out the course which is characteristie of the scientific attain 








What Constitutes One House, 
A house, according to Mr. Justice Kaye, of England, is 
| an edifice whose occupants may get in or out of without re- 


ments toward 
The wrong: ted sang teva ne Josel | course to a door or staircase likewise used by occupants of 
g exguh apex, : re | neigh boring apartments, It appears that the tenant of a 


lated not only to his scientific attainments, but also to the | 


progress of machine shop methods and practice. All his ss Seaton under a Mit not to —_ on % 4 
designs must be sent to the shop in a form consistent with | weedy cukeab pee Aes ghee serhy ben yahenstepcserny. 
but the municipal authorities restrained him from carrying 


such practice. To secure a knowledge of bi hop | : : 
saiici: Shuthtinlie ge of machine shoP | out his plans, on the ground that if completed as proposed 


and possibilities, most scientific | : : 
schools of to-day have a practical or shop department in | there would not be enough air space behind them. He then 


: ‘ | lessened the height of the buildings, and to bring himself 
th 

a cng re Soe It is important that the suc- within the covenant, established communications between 
cessful engineers of the country should say what the stand- 


: them on the ground floor, and called them one house, Each 
ridohape a department should be and what it should ac- | had a street door and ashop front, and tugether they cost more 


The shop is made a department in the school, | : ini 
bad : é ' | than £400. In Justice Kaye’s opinion » common ashpit and 
to add methods as well as facilities of instruction. It shoulc| | closet, and a door between them, do not convert two bouses 


fee ome a rf 5 wane » 7 | Into one, If they did, adds Building, there are places in this 
: Bronte, oop Saw Cae Superior tn all Hts ®P-| city where three or four tenement buildings would, in a 
pointmeots, for practical work. It should have not only | legal sense, be but one house 
the toole, methods, and facilities, but also the business, of a . ‘ 
leading productive machine shop, with unusual means for | BO BER ee a TAA 
instruction and experience in the solution of practical en- Lieut. Gresiy’s Arctic Biesovertes. 
gineering problems. Such a shop is able to adopt in its full 
measure the modern method of instruction aimed at in other 
departments, bringing the student as close as possible to the 
realities to which his studies are intended to direct his 
thought. The instruction will be in accordance with the 


Although yet so feeble as to need to apologize to his hear- 
ers for his weakness, Lieut. Greely read a brief paper be- 
fore the British Association, as follows: 

“The geographical work of the Lady Franklin Bay ex- 
pedition was nearly three degrees of latitude and over forty 





economical principle of teaching analysis and synthesis in 
close relation. Work on real, practical, valuable products 
has important elements of training, which are in a great de- 
gree lacking in work on simple pieces. It cultivates practi- 
cal judgment, and gives real experience and available skill. 


degrees of longitude. Starting from latitude 81°44 and longi- 
| tude 84°45, Lieut. Lockwood reached, May 18, 1882, on the 
|north coast of Greenland, latitude 83°24 and longitude 40°46. 
rom the same starting point he reached to the southwest in 
May, 1883, Greely Fiord an inlet of the Western Polar Ocean, 


The high standards of practical achievement necessary to | latitude 80°48 and longitude 78°26. This journey to the north- 
secure the beat efficiency of the shop training are kept up by | ward resulted in the addition to our charts of a new coast 
the demands of the open markets, The giviog of instruction | line of nearly one hundred miles beyond the furthest point 
to the students will lower the productive capacity of the shop, seen by Lieut. Beaumont, R. N. it also carried Greenland 
but need not impair the quality of its products, and must | over four hundred miles northward, giving that continent a 
not,.if they are to be sold at the highest current prices.|much greater extension in that direction than it had 
Such a business shop will stimulate to breadth and thorough- | generally been credited with. The vegetation resembled 
ness of instruction in the theoretical studies of the school, | closely that of Grinnell Land, Among the specimens brought 
and will itself ultimately reach a higher standard of prac-| back, the Arctic poppy and several saxifrages were identi- 
tice, on account of its relation to the school. fied. About the eighty-third parallel, traces of the polar bear, 

It will give students who spend about ten hours per week | lemming, and Arctic fox were seen, and a hare and ptarmigan 
for four years as much skill (and more general ability) in | were killed. Lieut. Lockwood and myself journeyed across 
the shop as an ordinary three years’ apprenticeship. This! Grinnell Land, and examined into its physical condition, dis- 


skill and ability open to every graduate a wide door to the 


profession, and secures to him independent self-support. | 


The shop unites the study of theory and practice, and pro- 
motes economy of the school time by variety of occupation. 
From fifty to one hundred thousand dollars for shop and 
equipment would provide facilities for the instruction of 


one hundred students, and from three to ten thousand dollars | 


per year would be required for current expenses. Experi- 
ence shows that money expended in founding and fostering 
such a department yields large returns, both to the indi 
vidual students and the engineering profession. 
eg 
The Analysis of Ammoniacal Liquors, 
A novel method for the quantitative determination of car- 


| covering what may have been hitherto unsuspected, that 
between the heads of Archer and Greely fiords, a distance of 
some seventy miles, stretches the perpendicular front of an 
immense ice-cap, which follows closely from east to west the 
eighty-first parallel. The average height was not less than 
150 feet. The undulations of the surface of the ice conformed 
closely to the configuration of the country, so that the varia- 
| tions in the thickness of the ice-cap were inconsiderable. In 
| about sixty miles but two places were found where the slope 
and space were so modified as to render an ascent of the 
ice possible. This ice-cap, extending southward, covers 
Grinnell Land almostentirely from the eighty-first parallel to 
Hayes’s Sound and from Kennedy Channel westward to 
Greely Fiord in the Polar Ocean, In connection with the 


bonic acid in the presence of alkaline sulphides, sulphites, | line of perpetual snow, I may say that on Mount Arthur it 
and hyposulphites is described in a recent issue of the| was not far from 3,500 feet above the sea. From barometri- 
Chemical News, into which it is translated from the Zeitschrift cal measurements it appeared that the crest of Grinnell Land 
Sur Analytische Chemie; and as it appears to be peculiarly | was of about 2,500 feet elevation in front of the southern ice 
adapted for use in thé analysis of ammoniacal liquors, we | cap and 3,000 feet near Mount Arthur.” 

here reproduce it. The process isas follows: The substance! The paper was enthusiastically applauded. Mr. Henry 
to be analyzed is placed in a flask holding 300 c.c., and fitted Lefroy said, amid unbounded entbusiasm, that the British 
with a caoutchouc stopper, having two perforations. | Association felt honored in being able to honor Lieut. Greely 





Through the one passes a funnel tube, fitted with a cock, 
and reaching down nearly to the bottom of the flask. 
Through the other aperture it is connected air tight with 
the following pieces of apparatus: (1) A Liebig’s bulb tube, 
containing a dilute solution of permanganate, slightly acidi- 
fied. (2) A U-tube, filled with calcium chloride. (3) A 
Liebig’s bulb tube filled with potash lye (sp. gr. 1°27), and 
weighed. (4) A U-tube, filled with calcium chloride. After 
the whole hus been joined together,and the connections have 
been found air tight, a solution of permanganate contain- 
ing 5 grammes per liter is allowed to flow down the funnel 
tube, shaking occasionally until the solution takes a perma- 
nent dark red color. The acid necessary for the decomposi- 
tion of the carbonate (dilute sulphuric, nitric, or acetic, but 
never hydrochloric) is next introduced. The cock of the 
funnel tube is closed, and the decomposition of the carbon- 
ate and expulsion of the carbonic acid are effected by the 
application of heat, very gently at first, but afterward 
raised toa simmer. The heat is then withdrawn, the cock 
opened, and the funnel tube placed in connection with a 
washing bottle, filled with potash lye, when air is aspirated 
through the apparatus for 30 to 45 minutes. The increase 
of weight in the Liebig’s bulb tube containing potassa gives 
direcily the weight of the carbonic acid. The total sulphur 
present in the sulphur compounds can be determined in the 
same portion of thesample. After the determination of the 
carbonic acid, the contents of the decomposition flask and 


as the brave explorer who had surpassed the brilliant achieve- 
ments ofa glorious line of predecessors, and had been 
successful in the honorable desire to plant his national flag 
nearest to the North Pole, thus exceeding the noblest efforts 
ever made. Referring to the persistence of purpose shown 
| by Lieut, Greely’s party in bringing back the pendulum ap- 
| paratus, he remarked that there was nothing nobler in the 
annals of scientific heroism than the determination of these 
hungry men to drag the cumbersome box along their weary 


way. 
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Interesting Experiment with Magnets. 


A curious and instructive experiment bas just been made 
by M. Duter, who took a number of very thin plates or disks 
of tempered steel, about a millimeter thick, and from five 
| millimeters to forty centimeters wide, and built them into 
piles, the adjacent plates being sometimes in contact, and 
sometimes separated by a sheet of paper or cardboard. 
These piles were then inserted in a very powerful magnetic 
‘field, and withdrawn. It was then found that they had be- 
‘come powerful permanent magnets; but when the individ- 
ual plates were separated they seemed to have lost their 
magnetism. On building up the pile again the origina) 
magnetism was restored to it. It appears then that the thin 
plates have not really lost their polarity on being withdrawn 
from the exciting field. Some of Professor D, E, Hughes’ 
recent experiments have a great similarity to M. Duter’s. 














ENGINEERING INVENTIONS. 


A valve gear has been patented by Mr. Jo- 
seph Ralstin, of San Jacinto, Ind. This invention re- 
lates to reversing gear for plain slide valve engines, 
and covers a novel constractioa and arrangement of 
parts, 
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AGRICULTURAL INVENTIONS. 


A grain drill has been patented by Mr. 
Samuel H. Koble, of Hickman Mille, Mo. This inven- 
tion covers certain novel features in ihe construction 
and arrangement of parts te promote convenience in 
operating and controlling grain drilis, and to secure 
uniformity in the distribution of seed. 

A check row planter has been patented by 
Mr. Charles R. Dollarhide, of Paris, Ili. By this in- 
vention the seed dropping mechanism is operated by 
an endless chain, which is made to travel on suitable 
whéels by means of projections on the chain, which 
are placed in contact with the ground, the device hav- 
ing also various novel features of construction. 

A self-dropping corn planter has been pa- 
tented by Mr. John A. Johnson, of London Mills, Ill. 
The self-dropping slide is connected with the axle of 
the drive wheels by a wheel on the axle, and pro- 
vided with cams operating upon a vibrating frame, 
pivoted at one end of the carriage frame, and connect- 
ed at the other end by a wire or attached to the seed- 
dropping stide, so the slide is operated by the revola- 
tion of the axle, with other novel features, 


———_—9 940-6 
MISCELLANEOUS INVENTIONS, 


An improvement in fences has been patent- 
ed by Mr. Charles C, Hinkle, of Hazleton, Ind. This 
bavention relates to portable board fences, the con- 
struction being sach as to make a frictional joint be- 
tween the panels, with various other novel features. 


A fitting for gas brackets has been patent- 
ed by Mr. Henry P. Drew, of New York city, This 
invention Covers a novel constraction and arrangement 
of parts to prevent gas from escaping, strengthen the 
brackets, and prevent the swings from being turned 
too far. 

A steam boiler has been patented by Mr. 
George W. Shealey, of Marshalltown, Iowa, The ob- 
ject of this invention is to provide an economical food 
cooker and boiler for steaming food for stock, and the 
device is one which has great working capacity, is 
e:sily operated, and is adapted to various kinds of fuel, 


A fire escape has been patented by Mr. Ed- 
ward Painter, of Easthampton, Mass. It is constructed 
of two endless chains or cables passed over notched 
wheels mounted on shafts journaled at the top and 
bottom of the building, the chains being united by 
cross rods, and buckets being hung on the chains, 


A door signal has been patented by Mr. 
Alonzo L. Dorn, of Chicago, UJ). It consists of a con- 
trivance to disclose a word signal and to sound a bell 
in connection with the unlatching wire extending from 
the front door to the interior or npper portion of the 
house, te admit people without descending the stairs. 


A balanced stack roof has been patented by 
Mr. Frederick W. King, of Farmington, Iowa. It has 
slotted posts and rafters covered with boards and 
shingles, with ropes attached to the roof, passing over 
pulleys pivoted in the upper part of the slotted. posts, 
with balancing weights attached to their ends, so the 
roof tan be readily raised and lowered. 

A band elevator for packages has been pa- 
twated by Mr. Prank Schumann, of Memphis, Tenn. 
This invention provides a rod with an adjustable and 
a pivoted clamping arm, making a device for use in 
depositing packages and smal! articles upon elevated 
shelving, or for taking them down, thus dispensing 
with the ase of 2 step ladder for such purposea 

A log binder has been patented by Mr. 
John Flynn, of Roscommon, Mich. The invention 
consists ina lever with a grab and a locking latch piv- 
oted to 9 frame connected with one end of the chain or 
some fixed object, one link being placed in the grab, 
the chain drawn tant, and the lever locked on the frame 
by means of the laich. 

A spring holder for napkins has been pa- 
tented by Mr Jobn C. Tatt, of Kansas City, Mo. This 
iavention combines with the end of a spiral! spring a 
sharp pointed hook with a rigid crose bar, one at each 
end of the spring, so the contraction of tbe spring 
draws the hooks together, and holds the napkin, band- 
kerchief, or other garment to the desired adjustment, 


A trace carrier has been patented by 
Messrs John C. Glaser and Charlies A. Cummings, of 
Monticelio, lowa, This invention consists in a metal- 
lic loop with sockets adapted to fitand slide spon a 
metallic bar or slide seenred to the skirt of the saddle, 
«# thum) screw being screwed inte the slide to limit 
the movement of the loop. 

A padlock has been patented by Mr. Wil- 
liam W. Richards, of Washington, Ga. The invention 
consists mainly in the peculiar form of locking bolt 
and its combination with a spring, a tambler, and key, 
the revulving tumbler barrel swiveling on the case, and 
the key having bite adapted to engage with and pull 
dlown the bolt. 

A fender for wagon bodies has been pa- 
tented by Mr. Christian L. Hanbeil, of Waverly, Ohio. 
"(his invention relates to guards or chafing irons for 
wagons in which rollers are arranged to project on or 
from the body of the vebicle to prevent the wheels 
f'rom chafing the body, und covers a novel construction 
of the rollers and means for supporting them. 


A process of marking cakes of soap bas 
been patented by Mr. James M. Craig, of Brooklyn, N. 
Y¥. The cakes are cast in moulds, around dies placed 
japon a rod, and when the soap Is hard the rod and dies 
are withdrawn; the cakes are then placed in a mould 
wovering the ends of the die apertures, and liquid soap 
of a different color is poured into the uncovered end of 
the rod aperture, 





Scientific 


A friction balanced spring roller has been 
patented by Mr. James H. Russ, of Providence, R. L 
This invention covers an improvement on a former pa- 
tented invention of the same inventor, making a roller 
which is cheap, durable, and reliable, and in some 
cases, for very heavy window shades, a rubber washer 
is employed upon the spring head. 

A gearing for windmills has been patented 
by Mr. Charles W. Roberts, of Oskaloosa, Kan. There 
is a combination of double gears and shafts for trans- 
mitting rotary motion from the wheel shaft of the mill 
to the line or driving shaft, with provision for certain 
of the driving gears to run idle ina back direction 
when the mill shifts or turns in the wind. 


A railroad switch has been patented by Mr. 
Abraham Agres, of New York city. Thisinvention re- 
lates to that class of railroad switches which are ope- 
rated by the weight of the horses drawing the cars, the 
switch tongue being shifted by the movement of a 
rocking frame, thus securing ease of movement and re- 
liability in action. 

A wagon spring and gearing has been pa- 
tented by Mr. Joseph Allan, of Carrolton, Miss, This 
invention covers a novel construction and arrangement 
of main and auxiliary springs in wagons, making a gear- 
ing that is substantial and comparatively inexpensive, 
combined with which is a fifth wheel that relieves 
strains on the king bolt. 

A button attaching implement has been 
patented by Mr. Milton H. McNair, of Meadville, Pa. 
This invention relates to improvements in a magazine 
implement where the fastenings pass through the eyes 
of the buttons, and consists & novel construction 
and arrangement of parts, anu the implement may be 
operated or the mechanism organized for use with 
treadle or other power. 

A pail, tub, or barrel of novel construction 
forms the subject of a patent issned to Mr. James W. 
Weston, of New York city. The invention consists in 
the combination, with head sections and key, for clos- 
ed or headed receptacies, of a removable support or 
follower, to close the openings of the adjacent head 
sections, and there is also a novel device of sampling 
hole and plug. 

A lead press has been patented by Mr. 
William A, Shaw, of Pittsburg, Pa, This invention 
covers a novel construction resulting in a duplex ma- 
chine in which one charge of metal cools to proper 
consistency in position in its holder or cylinder, while 
another is being forced through the die of a different 
cylinder, sotbatno time is lost by the attendants in 
waiting for successive charges. 

A carriage pole or shaft has been patented 
by Mr. James M. Dille, of Cooperstown, Pa, The in- 
vention covers a novel constraction of devices fora 
part of the thills or pole to so attach the horse that he 
will have free and unobstructed movement of bis limbs, 
and to relieve both the horse and the occupant of the 
carriage from shocks when the carriage wheels mect 
obstructions. 

A boiler for heating buildings has been pa- 
tented by Mr. William H. Byram, of New York city. 
It is composed of independent sections arranged one 
above the other, the connections being fitted together 
by tongue and groove joints, and thesections secured 
together by bolts, to make an efficient and economical 
sectional boiler, maintainiug a positive circulation, and 
comparatively or wholly free from leakage, 


A bicycle has been patented by Mr. Wil- 
liam Clemson, of Middletown, N.Y. In combination 
with the wheels and fork, Jevers at or near their cen- 
ters on the cranks, bars connecting the front ends of 
the levers with the fork, there being springs on the 
levers and foot rests on their rear end, to give greater 
leverage and enable the bicycle to be more easily 
worked. 

A fire extinguisher bas been patented by 
Mr. James McGwin, of Fulton, Mo. A revolvable, 
perforated, bottle holding cylinder is suspended within 
a vessel, and there is a shaft for revolving the cylinder, 
the shaft being also arranged to liberate acid and mix 
it with the contents of the vessel, making a simple 
portabie fire extinguisher, which can be quickly 
brought into action. 

A combined lint room and press has been 
patented by Mr. William B. Padgett, of Batesville, Ark. 
This invention pertains to attachments for cotton gins, 
and provides an improved contrivance for tramping 
the cotton in the press case, avoiuing the former labor- 
ious and unhealthy method of tramping by the feet, 
while doing the work more efficiently and with less ex- 
pense, 

A harness has been patented by Mr. Cicero 
C. Ferrill, of Shubuta, Miss. This invention relates to 
a former patented improvement of the same inventor, 
and consists in partin adapting the ordinary breast col- 
lar to be used in convection with devices for attaching 
thills to a pair of hames directly, to dispense with all 
other parts of a harness except a collar and breeching, 
the latter attached to the thills, 

A fire escape has been patented by Mr. 
Joseph M. Hodson, of Amherstburg, Ontario, Canada. 
It is formed of a casing on which a drum is pivoted, on 
which a wire is coiled, the wire being passed through 
apertured lugs or brake levers pivotedin the casing, 
the wire also passing between transverse pins or rods 
in the casing, the friction preventing the apparatus 
from descending too rapidly. 

A workbox has been patented by Mr. 
Hugh 8. Dickson, of La Harpe, Til. This invention 
covers an improvement on a former patented invention 
of the same inventor, consisting of a workbox decreas- 
ing in depth from the botiom to the top, and having a 
cover increasing in depth from the bottom to the top, 
shelves being held in the cover from which inclined 
pins for holding spools project. 

A device for unloading vessels has been 
patented by Mr. James H. Teubert, of Coal Valley, W. 
Va. A stationary inclined railway track is supposed to 
be;built on the bauk of a river, and the barges or vessels 
are to have hoppershaped receptacies for cargo from 
which discharge openings are arraoged directly over 








the tracks, with sliding gates. 


American, 





A milk cooler has been patented by Mr. 
Francis 8, Hartzell, of Bean Pa, The object of this 
inveution is to cool milk rapidly and uniformly, to raise 
cream in the shortest time, and for this"purpose is pro- 
vided an outer and inner metallic tank of special con- 
struction, so that the water spaces furnish a very Jarge 
cooling surface, and the contents of the can are quickly 
and uniformly cooled, 

A photographic camera has been patented 
by Mr. Walter Clark, of New York city. The inven- 
tion provides a camera partition in front of the adjusta- 
ble reflector and compartment or chamber in which 
the sensitive plate is exposed, thus dividing the box 
into two sections, whereby provision is made for in- 
closing the lens case and working mechanism within 
the box, and doing away with objectionable outside 
exposure of parts, with other novel features. 


The manufacture of solidified compound 
metale forms the subject of a patent issued to Mr. Fer- 
dinand E. Canda, of New York city. This invention 
contemplates the grinding or pulverizing of two or 
more metals or alloys, and then coating the particles 
with tin or Babbitt metal or other alloy melting ata 
low temperature, after which the mixture so made may 
be treated in a die or mould, after having been suita- 
bly heated. 


Business aud Personal, 


The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
aseatly as Thursday morning to appear in next issue. 


12% inch Portable Reflecting Telescope, $300, Tyde- 
man, 0th and Linden Sts., Camden, N. J. 

Make a fortune by forming Company in your city for 
the Gravity Elevated R R Carries passengers at thrice 
the speed and one-half cost horse roads No locomotive, 
cinders, smoke, noise, hence majority property owners 
favor it. Stimulates growth; enhances values; has 
great economic features applicable to ordinary railways. 
8. N. Stewart, 3041 Dauphin, Phila., U.S. Agt. 

Wanted.—Pariies prepared to manufacture Agricul- 
tural Implements by contract. To correspond with Web 
Parry, Sect., 1001 Main St., Richmond, Ind. 

Mechanics and others send for Prospectus, Sons of 
Labor League, Canton, O. 

Wanted.—A competent man with unexceptional ref- 
erences as foreman in an optical workshop, “ Foreman,” 
Station “ D,” N. Y. City Post Office. 


For Sale.—One 12 Horse Power Westinghouse En- 
gine; one 16 Horse Power Westinghouse Boiler, with 
steam pipe, shafting, and fittings; built last year; used 
only 5 months; perfect order. Will be sold at a bargain. 
Address or apply to Collins Arnold, 413 River St., Troy, 
N.Y. 

‘Linen, Cotton, and Rubber Hose, suitable for all 
places. Greene, Tweed & Co. New York. 

Shafting For Sale.—Exce'lent 2d hand, with its coup- 
lings and coupling bolts ail fitted, true, and polished; 
with or without hangers, as customer may prefer; any 
part or all; 144’ 4’; 224’ 34's 216" 2%''s 24 23''s 1” 
23-167; 12° 234/"g 160 115-16''s 2’ 15’; 53’ 17-16%; 27° 
1%’. Send for full particulars and prices per Ib., stating 
size and amount required. Forsaith Machine Co., Man- 
chester, N. H. 

For Sale.—Two new, first class engine lathes ; each 
back-g’d, sc.-cut., rod-f’d, power cross f’d, compound 
rest, full counter, friction pulleys, center rest, face 
Plates, etc. One 16’ x 26'', $625; one 16 x 20’, $416. B. 
Cornish, Manchester, N. H. 

Wanted.— A competent head draught-man thoroughly 
conversant with the construction of injectors, who can 
assume superintendency of factory; salary no object. 
Address “ Injector,” P. O. Box 3562, New York city. 

Required.—Cash capital of $5,000 to advertise and 
introduce a valuable patented invention for saving 
power and economy of space in all kinds of Belt Driv- 
ing machinery. This patent has already been adopted 
by one of the principal electric light companies of this 
country, and is in use in England and France. Attention 
of a manufacturer with the above amount to invest is 
especially solicited to this splendid opportunity fora 
good investment. For full particulars apply to S. Sam- 
per & Co., No. 134 Pearl Street, New York. 

‘Lae Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressurd pumps, independent condensing outfits, vac- 
uu, hydraulic, artesian, and deep well pumps, air com- 
pressors. address Geo. F. Blake Mfg. Co., 44 Washing- 
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn’s device for stopping leaks in boiler tubes. 
Address 8. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mi)] Co., 10 Barclay Street, N. Y. 

Wanted.—Patented articles or machinery to manafac- 
tureand introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Are Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Are Lights with 45 horse power. Oar 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

“ How to Keep Boilers Clean.” Book sent free by 
James F. Hotchkiss, % Jobn 8t., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
aspeciaity. Lake Erie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 


The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N. J. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chumbers and 103 Reade Streets, New York. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Tron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 

Tf an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN Patent 

















agency, 91 Broadway, New York. 
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Guild & Garrison’s Steam Pamp Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip. 
tion. Send for catalogue. 

Nickel Plating —Sole manufacturers cast nickel an- 
odes, pure nicke! salts, polishing compositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 2 and % Liberty 8t., New York. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering. mechanical, or scien- 
tific subject, can have catalogue of contents of the Sc1- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanies, and physi. 
cal science, Address Munn ¢: Co . Publishers, New York. 

Heavy Walrus Leather for polishing. Factory sup- 
piiés of all kinds, Greene, Tweed & Co., 118 Chambers 
&t.. New York, 

Machinery for Light Manufacturing, on hand and 
built toorder. E. E. Garvin & Vo., 139 Center St., N. Y. 
Curtis Pressure Regulator und Steam Trap. See p. 78. 

Woodwork’g Mach’y, Rollstone Mach.Co. Adv., p. 77. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn, 


The Chester Steel Uastings Co., office 407 Library St., 
Philadelphia, Pa.. can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Friction Clutch Pulleys. D. Frisbie & Co., Phila, 


Tight and Slack Barrel Machinery a specialty. Jobn 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 157. 


Renshaw’s Ratchet Drills. No. 1, $10; No. 3, $15. 
Cash with order. Pratt & Whitney Co., Hartford, Conn. 


Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3, $2.00. E.& F.N. Spon, 3 Murray 8t., N.Y. 


ueries 


HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication, 

Metirenees, to pt articles or ee should 

ive date per an or number of question. 

In cuiries Sek cnowevel te reasonable time should 

repeated; correspondents wi'l bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, each must take hie turn. 

Special Information nests on matters of 
— rather than general interest. and requests 

‘or Promet Answers by Letter, shou'd be 











accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration, 


Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 

Minerals seut forexamination should be distinctly 
marked or labeled, 


(1) G. H. asks: On what part of the boiler 
does scale mostly collect—on shell or flues? A. It 
depends upon construction and way of operating. An 
examination of the particular boiler only will determine. 

(2) Mrs. T. P. J. asks if there isany way 
of removing rust from cut steel ornaments, A. There 
is no way but to repolish them with a buff and rouge. 


(3) W. B. asks a recipe for making the 
liquid used in the brilliant gold paint manufactured 
in Baltimore, ora liquid that woalddo. A. We do not 
know what is used in the preparation of the paint you 
mention, but benzine and paraffine are sometimes em- 
ployed for this purpose. 

(4) F. A. J. asks what the fulcrum of a 
safety valve is. A. The fulcrum is the center on which 
the lever moves, 2, What is meant by an automatic 
engine? A. An automatic engine is one governing its 
speed by the work it does, or having cut-off governors. 


(5) A. 8. B. asks what to put in hard water 
to keep lime from forming in his water pipes that feed 
his bathroom. A. A little caustic soda put into the tank 
will tend to break up the lime scale in the hot water 
pipes. About an ounce to the cubic foot. 


(6) J. H. says: We bave four sections of 
dry docks here in the Manatee River which are raised 
by hand pumps; why is it that the pumps work so 
much harder when we raise a large schooner than when 
we raise alight one? It looksas if we were pumping 
water froma reservoir, and the weight should have no 
effect on the pumps. A. Your pumps work harder on 

t of the i d height of the column of water 
you have to raise, 

(% 8S. H. B. asks for a good formula for 
making sticky fly paper. A. In a tin vessel melt to- 
gether one pound of resin and add two fluid drachms 
of linseed oil. While the mixture is warm dip a spatula 
into it, and spread what adheres to the blade on fools- 
cap paper. Didferent samples of resin require varying 
proportions of oil to make it spread properly. 

(8) J. H. 8. asks: Is there a mine in Penn- 
sylvania requiring pipe strong enough to stand a pres- 
sure of 1,500 pounds to the squareinch, for the purpose 
of pumping out water? A. No The pressure is some- 
times nearly reached in the pipe of “oil lines,” so that 
pipe and fittings have to be tested to 2,000 pounds. 


(9) D. T. W.—To run water mixed with 
air through glass tubing, the water, colored or other- 
wise according to one’s fancy, is allowed to drop 
quickly into a little funnel at the top of the glass tube. 
This carries air in with the drop, and may be managed 
so as to represent a string of colored or silver beads. 

(10) C. H. K. asks if any of the readers of 
the Screntrric American have [any knowledge or in- 
formation of that ill-fated American inventor, J. W. 
Starr, who about forty years ago cxhibited, in con- 
junction with a Mr. King, an clectric light of great 
merit, of said Starr's contrivance? 

(11) E. 8.—There is no zoneral rule as to 
the width or richness in <j0to} in ¢old bearing veins. 
It is said that the great Eurel> Voin in California was 6 
feet wide at the outcrop and incrcased in width and 
value to a depth of over 1,200 feet. Sometimes the 
fissures are found to divide, and finally vanish in 
several directions. 
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(12) C. B. 8.—The paint peels off the smoke 
stack because it is too thick. Use plumbago, lamp- 
black, and boiled linseed oil, Thin with turpentine. 
Scrape off the old paint. If the brass of the boiler 
head is always hot, you can clean it with washed 
emery moistened with kerosene oil, 


(13) W. P. asks: What is the best wood to 
make a banjo with, and what kind of wood is used by 
the makers? A. We believe that the kind of wood used 
in a banjo has very little influence on its tone. Curled 
or pin maple is largely used. Any strong wood capa- 
ble of being steamed and bent may be used for the 
hoop, and the kind of wood employed for the neck is 
merely a matter of taste, 

(14) C. G. R—We know of no reliable 
method of plating with nickel without a battery, or its 
equivalent in the shape of a dynamo, You can tin 
articles by cleaning them thoroughly, and dipping them 
in melted tin covered with wax or tallow. 


(15) T. R. asks how to makea solder that 
will come off easily without being heated after being 
puton. A, We know of no solder that will answer 
this purpose. 

(16) W. D.—We_ know of no solder that 
can be used on tin without resin, acid, or some other 
form of flux. Oil is sometimes used instead of resin, 


(17) G. B.—The lenses of a magic lantern 
will answer for a camera; it is not uncommon to use 
camera tabesfor magic lanterns. Magic lantern tubes, 
as a general thing, are non-achromatic, and a tube of 
this class would make an inferior camera. 


(18) H. C. B.—The phonograph cannot be 
applied in the manner suggested by you. It is neces- 
sary to speak very loudly in the mouth piece to produce 
any effect. The phonograph is the only instrument 
now known that will record articulate sounds. 


(19) P. McC. says: I have a triangular box- 
wood scale that is dull in appearance and !oses distinct- 
ness by use. How can I varnish it so that it will re- 
main bright and yet not soil my drawings? A, A thin 
coat of French spirit varnish would improve your scale. 


(20) J. K. C. asks the focal distances of the 
different glasses in the eyepiece as shown in Fig. 10, 
SuppLemENT, No. 399. A. Beginning at the eye end, 
the focal lengths are respectively 1 inch, 2 inches, 15 
inches and 144 inches. 

(21) E. F. McR. asks the proper method to 
clean oily waste. A. Place the waste in asolution of 
water and sal soda, and then blow steam through the 
mixture. 

(22) W. B.—‘‘ Boiling coal tar” thickens 
it aud makes it set quicker by evaporating pari of its 
volatile element. 

(23) J. M. asks how long it takes a train to 
come to a standstill when the Westinghouse brakes are 
put on, and what causes them not to act sometimes? 
A, A train running forty miles an hour can be stopped 
inside of 500 feet on a level. The train will not stop so 
quickly if the brakes become locked on the wheels. 


(24) R. W. asks if the condensing of steam 


in an ordinary locomotive boiler, after the fire is put 
out at night, will canse a sufficient vacuum to draw 
water from a tank, the water in which is but little 
below the level of the water in the boiler, or will it 
caure a vacuum atall? A. Yes; it will draw the boiler 
nearly full if the valve on the feed is not closed, pro- 
vided that the safety valve, gauge cocks, etc., are tight, 
and also depending somewhat on the temperature 
of the atmosphere. More apt to do so in winter than in 
summer, 


(25) L. J. 8. writes: We have an artesian 
well about 1,100 feet deep and 6 inches bore, tubed 
down 380 feet with 3 inch pipe; the water does not 
come up any higher than 25 feet from the surface, and 
we are pumping it out. Now, about ten years ago this 
wel! was built, and was bored down 525 feet; it then 
flowed out of tubing at surface; one year after this it 
was drilled deeper,down to the present depth—1,100 feet 
—and the water stopped flowing and we had to pump 
ever since. Now I would like to fill this well up with 
some material or plug it so that it will only be 525 feet 
deep, as it originally was, and think it will-then flow 
again. What is the best method to pursue? A. The 
drilled well for the distance between 525 feet and the 
botiom contains 112 cubic feet. As clean sharp sand is 
the safest material to fill in with, we recommend it. 
Start by slowly filling in 2 cubic feet, and observe 
whether the water rises; if not, another 25 cubie feet, 
80 on until you have put im 112 cubic feet. Then sound 
the well, and if the sand has not gone the same way 
that the lost water went, you should find bottom at 
abont 5% feet, with a restoration of the old flow. 


(26) N. W. asks: 1. What saving in fric- 
tion is effected by anti-friction rollers, say 1 inch 
diameter, surrounding’ an axle of 2 inch diameter? ‘I 
refer to rollers whose surfaces touch the axle and its 
box, not to rollers which turn on axles of their own. 
The saving of the latter is easily calculated, but the 
former seem difficult because they grind against each 
other. A. Friction rollers should not grind against 
each other, but should have end bearing running im a 
ring, which keeps each roiler in its proper place. This 
form has the least friction. We have not the data for 
the amount, -2. Haswell’s work on Engineering, page 
354, states that the moving friction of a locomotive is 
15 pounds per ton and that of trains only 6 pounds per 
ton. Is this true, and if so, why so? A. The differ- 
ence of friction in locomotives and cars arises from the 
different weight upon journals, 


(27) J. C. asks: 1. Is there any formula for 
determining the lifting power of a magnet? A. You do 
mr whether you mean electro or permanent mag- 
nets. As the power of a magnet depends on so many 
circumstances, it would be difficult to provide a formula 
for determining this accurately, 2. What sized wire 
should be used for the primary coils of a Hughes in- 


(28) R. 8. N. asks: (1) Is there any sodium 
chlorate (NaClO,) corresponding to the potassium chio- 
rate (KCIO,)? A. There is. 2. Could it not be produced 
in the same way as the KCIO,? A. The simplest 
method of preparing sodium chlorate is by treating hy- 
drofiuosilicic acid with potassium chlorate, giving rise 
to free chioric acid, and then saturating the chloric 
acid thus formed with sodium carbonate. 3, In my 
Barker’s Chemistry I fiod the formula for saltpeter to 
be KNO,. In the encyclopedia itis marked KO,NO,. 
Why 1s this difference in oxygen atoms? Which is cor- 
rect? A. ENO, is correct; KO,NO, is the old no- 
menclature. 4. Could not a temperature sufficiently 
high be preduced (and by what) to cause the combus- 
tion of nitrogen in oxygen or air? A. Nitrogen will 
burn in air or oxygen when an electric spark is passed 
through the mixture. 5. Ought unwashed nitroglycer- 
ine to explode under the hammer? A. If pure nitrogly- 
cerine is placed upon an anvil and struck with a ham- 
mer, only the particle receiving the blow explodes, scat- 
tering tbe remainder. 6. In attempting to make nitro- 
glycerine I put the three ingredients together and agi- 
tated them, when a brownish-red gas came out and left 
a brown liquid. What were these, and why did I not 
succeed in getting the nitroglycerine? A. The gas was 
the vapors of the decomposed nitric acid,and the colora- 
tion of the liquid was due to the same cause. See 
Manufacture of Nitroglycerine on page 3874 of Scren- 
TIFIC AMERICAN SUPPLEMENT, No. 243. Any large book 
dealer will have on hand or obtain for you a work of 
so standard a character as Watts’ Dictionary of Chem- 
istry. 


(29) W. M. G. asks the reason why salt 
adds to the freezing qualities of ice,and if there is any- 
thing known that will draw out as much coldness with- 
out melting theice. Also the ingredients used in ice 
mavufacturing. A. Salt has an affinity for water, and 
in exerting this characteristic feature causes the ice to 
melt,which then absorbs treat in the action of liquefying. 
Tn the ScrentiFic ANWERICAN for June 21, 1884, we give, 
in answer to query 4,a number of freezing mixtures. 
By consulting this you will find several substances 
which act similar to salt in this respect. There are va- 
rious machines for makiag ice, and they are described 
in different issues of the SclentiFic AMERICAN SUPPLE- 
MENT, such as Nos. 85, 32, 73, 171, etc. 


(30) H. D. H. writes: 1. We are making a 
phonograph according to instructions in SUPPLEMENT, 
No. 133; would like to ask if there is any substance bet- 
ter than mica and ferrotype tin of which to make the 
diaphragm? A. No. 2% What improvements have 
been made on the phonograph since your SUPPLEMENT, 


Discharge for 44 inch nozzle, 34 gallons per minute; 
do, for % nozzle, nearly 2gallons per minute; do, for 4 
nozzle, % of a gallon per minute, 2, Will the water 
meters in use reduce the pressure on the stream passed 
through? Ifso, how much? A. If the water meter is 
of sufficient size to pags the above quantity per minute, 
it will not lessen the pressure. 


(36) A. J. D. asks: What isthe dark blu- 
ish crocus used by burnishers for polishing? A. It is 
rouge. 2, What is the best record for a 100 mile go as 
you please? A. The best time for 100 miles is 18 hours 
8 minutes and 15 seconds,in London. The best time in 
United States is,150 miles 850 yards in 24 hours, Hazael 
made 600 miles 220 yards in 6 days. 


(87) W. R. H. writes: 1. I wish to run a 
sewing machine by power; would yon advise weight or 
water power? A. We advise water power, if it is avail- 
able; but if you are obliged to pump up the water to se- 
cure the power, it would be better for you to procure 
some form of small motor. 2. Could you give me di- 
rections for making a very smal) turbine wheel, say 1 
inch or so, which would run my machine 2 hours with 
a hogshead of water at a height of about 20 feet? A. 
You can secure small turbine wheels from any of the 
makers who advertise in our columns. 8. Is the Backus 
water motor a plain breast flutter wheel? A. It is a 
plain fan wheel. 4. Please give me directions for col- 
oring gold the Etruscan color. A. Etruscan is made 
by eating the alloy from the surface of the gold by a 
chemical or electrical process. 


(38) E. C. B, asks the number of cubic feet 
of water and the number of pounds of coal engines of 
1, 2, 3, 4,5, 6, 7, 8,9, 10 horse power would need to run 
at 60 pounds pressure. A. Engines and boilers,in their 
modern variety of kind and economy, present so many 
and variable features of construction that no special 
data can be given that wiil apply to any two varieties; 
¥ to 1 cubic footof water per horse power per hour are 
about the extremes, using about 3 to ‘6 pounds coal per 
hour per horse power. 


(39) T. H. B. writes: Suppose the cylinder 
of an ordinary steam engine to be lengthened out to 
twice its present length, no matter what that may be, 
and reduced to a corresponding extent in diameter, so 
that the cubic epace in the cylinder will remain as large 
as before and hold the same amount of steam; will the 
lifting power on the end of the piston rod be the same 
as in the shorter and wider cylinder? A. No; the lift- 
ing power, or force upon the piston rod, is propor- 
tioned to the area of the piston. The larger diameter 
exerts the greater force. The length of the stroke is 
the e of work done under that force. 





No, 138,was published? A. No materia! improv ts 
have been made on the phonograph since its invention. 
8. Has any invention yet been made that will dupli- 
cate the vibrations on the tin foil, so that you could 
transfer a copy of the vibrations on to another piece of 
tin foil, and make it repeat what had been said on the 
first? A. We think not. Possibly theymight be elec- 
trotyped. 

(31) D. C. 8.—Every chimney, gable, tower, 
and salient point of your building should be protected 
by a lightning rod. It is well to havea ground connec- 
tion at each corner of the building, and all of the me- 
tallic parts of the roof and tower should be connected 
with the rods. The lower ends of the rods should ex- 
tend to a sufficient depth in the earth to reach a stratam 
that is constantly wet. [t should be laid in a trench 
extending away from the house from ten to fifteen feet, 
and should be surrounded with metal scraps, or better 
with coarsely granulated coke. Rods may be of copper 
five-sixteenths of an inch in diameter, or of iron double 
this diameter. All the joints should be soldered as wel! 
as screwed together. Insulators are worse than use- 
less. For information on finding a latitude consult 
Supp.e uEnt, No. 316. 


(32) E. F. 8. asks: 1. What telephone has 
the most extensive use? A. The Bell telephone is used 
almost exclusively. 2. What telephone would be most 
suitable for use in a village? A. Any of the elec- 
tric telephones will answer your purpose. 3. Isa non- 
electric telephone good for dietances of a mile or two? 
A. Acoustic telephones wili work well for a distance of 
a mile ina stillday. 4. Can the telephone be made to 
pay in a village of 2,500 or 3,000 inhabitants, and what 
is the usual plan of charging or receiving payment for 
its use? A. It would probably pay. For full informa- 
tion on the management of centra! offices, you should 
write to some of the telephone companies. 


(83) J. P. C. asks: What speed will acannon 
ball have if when fired the cannon is on a train moving 
at the rate of 1.000 feet per second, and the ball is fired 
in the same direction with sufficient powder to give it 
also a velocity of 1,000 feet per second? A. Apart 
from the additiona! friction by the train moving against 
the air at a speed of 1,000 feet per second, which would 
somewhat retard the velocity of the ball, the ball 
would have a velocity due to its discharge from the 
gun added to the speed of the train, or 2,000 feet per 
second, and in one second would be 1,000 feet ahead of 
the train, less what would be due to the friction of the 
air. 


(34) W. W. H. asks: What is the best pro- 
cess for ebonizing wood. A. ScrENTIFIC AMERICAN 
SuprtemEent, No. 207, gives several methods for 
dyeing wood black. A recent process consists in 
pouring 4 quarts of boiling water over 1 ounce of 
powdered extract of logwood, and when the solu- 
tion is effected add 1 drachm of potassiam chromate 
and stir the whole well. Continue the application until 
the wood is dark enough. When the work has become 
dry, sandpaper down the grain toget.a smooth face; and 
as the work tu be ebonized must be quite free from 
holes, oil and fillin any of them with powdered drop 
black mixed ina filler. Then give it a coat of quick 
drying varnish, and rub down with finely pulverized 
pumice stone and linseed oil until a good surface is ac- 
quired. A good wholesome varnish for ebonized work 
is obtained by dissolving black wax in spirits of wine. 





(35) R M. C asks: How many gallons of 
water per minute will be discharged through a nozzle 


(40) A. E. M. asks: 1. What could I usein 
bookcases, closets, and wardrobes to get rid of wood 
lice, book worms, and small spiders, etc., which keep 
getting in continually? A. Use camphor gum in small 
boxes set upon the shelves or among the books of your 
case, for insects. 2. Could sulphuric acid, carbonate 
of potash, or some other absorbent of moisture be used 
safely in bookcases to prevent mildew? A. Carbonate 
of potash or quick lime in open giass vessels will ab- 
sorb moisture, Use noacid. 3. There is an idea pre- 
valent among the country people here that trees should 
be felled for timber when the moon is waning, as the 
sap has then descended, I, myself, am inclined to 
rank this among the many superstitions concerning 
the moon, and should like to get your opinion on the 
subject. A. The moon has no influence upon the time 
of cutting timber. Always cat at the wane of the sap 
or fall of the leaf. I wish to carry a lightning rod into 
a@ well close to the walls of the house; butI have a 

pump set over it which works in all kinds of weather, 
and [ fear it would be dangerous to handle it during 
astorm. Do you think there would be any risk to 
the attendant? A. Carry the lightning rod several feet 
underground to the well, and then down to the bottom 
without touching any part of the pump. It will be 
safe to keep away from the pump during a violent 
thunder storm, and still safer to make a water connec- 
tion at a distance of 2 or 3 rods from house and well. 
We do not know who makes the wagons you ask about, 


(41) C. M. asks: 1. Would a bullet or other 
missile thrown perpendicularly into the air, fall to the 
point of starting with the same velocity and force as it 
received upon starting? A. Theoretically yes; practi- 
cally only if in a vacuum, 2. Can electricity be used for 
the purpose of heating and warming honses, and for 
other domestic purposes? A. Heating rooms by electrici- 
ty has not yet been practically realized, though it is 
certainly possible. 3. Would a steamboat made upon the 
catamaran, or double hull, plan require a greater or less 
force to propel it at a given velocity through the 
water, carrying a given load, than would be required 
to propel a single hull steamer with the same load on a 














duction balance? What for the secondary? A. Num-| of 34. %. and 34 inch diameter, under a pressure of 60 


ber 24 wire answers very well for both coils. 


; pounds to the square inch, pressure fully sustained? A, 


nt 


steamer of equal displacement with the first, if both 
boats are made of the best shape of their kind? A, 
The steam catamaran has not thus far been shown equal 
to single hulled boats in the utilization of power. 


(42) B. W. 8. says: Many makers of mow- 
ing machines claim they get rid of side draught by 
means of a rod running from shoe to the whiffletree 
connection on pole. Will you inform me if this is good 
reasoning, or possible? A. If by the arrangement de- 
signated the power is applied at the center of resistance, 
side draught will of course be obviated. 


(48) J. K. says: I have a lens 5 inches in 
diameter, 24 inches focus,for the camera obscura to en- 
large photographs, but cannot reflect it on paper as given 
in one of your SuprizMENTs. I put the lens ina tin 
tube, one sliding within the other, so asto give it the 
right focus; my box is 12x12inches and my mirror is 
12x14 inches. Please let me know where the defect is. 
Is it on account of my tube being too bright? A. Your 
tube should be blackened imside. See direction in 
recent number of Screnriric American for blacken- 
ing tabes. 2%. Does it make any difference if I put the 
24 inchc: in the tin tabe orin the box? Does my mir- 
ror want to be of the same size asthe lens magnifies 
or can I have it emaller, that is, if my lens magnifies up 
to 14 inches, must my mirror also be 14 inches, or cap I 
have it smaller? A. Lf your tube is large enough, it will 
anewer as well as if the box were extended to that 


length. Your mirror may be much smaller than the 
projected image, but to get the best results you should 
have a condenser in the form of a double or plano-con- 
vex lens to concentrate the light on the picture. 3. 
CouldI also copy pictures with the *‘blue process of 
copying tracings * in the camera obscura, that is, could 
I copy pictures by putting the sensitive paper in the 
box and reflecting the image on it? A. The blue pro- 
cess of copying cannot be utilized in this way. 


(44) W.S F. asks how the water proof 
blacking, or more properly speaking “liquid gloss,” 
for ladies’ and children’s shoes is made. Kindly give 
composition and quantity of each. A. A fine liquid 
blacking consisis of ivory black and molasses, of each 
one pound, sweet oil and sulphuric acid, of each four 
ounces. Rab together the first three until the oil is 
perfectly killed, then gradually add the sulphuric acid, 
diluted with three times its weight of water. Mix well 
and let it stand for three hours, when it may be reduced 
toa proper consistency with water or eour beer. A 
number of recent shoe polishes and varnishes are de- 
scribed on page 150 of ScrmntrFic AMERICAN, for March 
10, 1883, to which we refer you. 


(45) R. P. Y. asks: Does the telegraph 
cable sink the full depth of the ocean, which I believe 
is five miles, and if so, what sort of grappling ma- 
chinery is it that will work at that depthy A. There 
may be narrow chasms in the ocean bottom over 
which the cable is suspended, but generally the 
cable rests on the ocean betiom. "We have in the 
back numbers of our paper described several forms 
of grappling apparatus for raising ocean cables. The 
depth of the Atlantic reported by the cable soundings 
between England and France and Newfoundland, was 
nowhere over 15,000 feet, the bed consisting of two 
valleys separated by a broad ridge ranning: from 
the Azores to Iceland, and the depth on this ridge being 
generally about 9,000 feet, A depth of about five miles 
has been reported south of the Grand Bank of New- 
foundland, but all the cables run on the higher plateau 
to the north of this, 


(46) A. C. C. asks: How many cells would 
ittake of a Grenet fluid battery, zinces5 x Wx 
inch thick, carbons same dimensions, to heat to jncan- 
descence 244 inches or 8 inches No, 38 platinum wire, 
and how long will each zinc last, if nsed 5 hours every 
evening? A. Six celle would probably doit. If the 
zinca are kept well amalgamated, they might last for 
two months. 


(47) T. W. H. writes: The reservoir of our 
water works consists of a stand pipe 6 feet in diameter 
and 160 feet in height. In the winter we are bothered 
more or less with ice forming around inside of the 
pipe. We havea lerge cylinder stove at the base; don’t 
you think if we would run about a four inch gas pipe 
up through the water on the inside, then keep a good 
fire at the base and let all of the heat go up through, 
that it would keep the pipe free from ice? A. Better 
run a second inlet fron: the pump to near the top upon 
the inside, and pump the water to the top during very 
cold weather. This will keep up a circulation, and 
tend to prevent freezing. 


(48) G. C. P. asks: 1. Can 1 builda dam of 
cement and sand by making a box to hold the mortar 
until it hardens? A. Yes, 2. Can L use small stones to 
help fill up and save cement, stones to be from 8 inches 
to 18 inches diameter, dam to be 7 feet high, 7 feet 
thick at!bottom and 244 feet thick at top, front side per. 
pendicular and pond side slanting? A. Use as much 
large stone as possible. Make the filling with coarse 
sharpsand and Portland cement. 8. What proportion 
of small stone can I use and have it strong? The dam ia 
to be built on ledge the whole length, and is on a smal) 
stream and is 50 feet Jong. A, Use as mach small stone 
as will make solid filling between the large stone. 4, 
Which will be the best stones to use round cobble stones 
or ledge stone got by biasting? A. Fragments are 
better than cobble stones, and will reeist water and ice 
cut. The top of the dam should be capped with a 
layer of the largest stone that you can get, laid in. 
clined a little toward the pond, #o that ice will not 
push them off. Back the dam by a filling of sand and 
stone for several feet level with the top for flood pro- 
tection. Make an ample slnice way of plank or with 
two walls and a covering of large stone for the stream 
while building the dam. Make the top perfectly level 
and as longas possible, for the possibilities of a flood, 
and protect the ends thoroughly against leakage 
through the soil if the banks are not rocky. Lastly, 
adam of this kind will be stronger if slightly arched 
up stream, say 4 or 5 feet in a 50 foot dam, 


(49) J. 8. asks for a receipt for removing 
water bugs or red roaches. A. Borax is considered onv 
of the very best roach exterminators, It should be 
pulverized and sprinkled around the infested places, A 
solution of 1 oz. poke root boiled ip 1 pint of water 
until the strength is exhausted, and then mixed with 
molasses and spread on plates and placed in localities 
infested with these pests, is “sure death.’ Paris 
green is likewise used, but undesirable, as it is poison- 
ous, Apaste made of 1 part powdered chloride of 
lime and \& part of some fatty matter is said to be ef- 
fectaal in driving cockroaches away, 
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For which Letters Patent of the United 
States were Granted 


September 9, 1884, 
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Alarm. See Fire alarm. 





Amalgamator, 8S. Truby... ......6.60cccccweceeeeenes 304,765 

Anti-siphoning trap, F. W. Kelly...............++++ 904,796 

Bag. See Traveling bag. 

Ball and socket clamp. O. ©. White................. 304.886 

Batteries, production of pipe line and other, W. 
Me act ck ties Kirv0eses: covencsvecescccons owe» O06,008 
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. a nae — re 
Buttery. See Electric battery. Voltaic battery. Gears or pulleys, balancing, C. Esplin........ coeeee 304,809 
Beam or girder, metal, E. M. Butz, Glass, marbleizing, J. Dewar...... eerscébedodsossece 304,802 

304,794, 304,795, 304,797, 304,798 | Glass melting furnace, R. Potter................ os. 904,955 
Beams, girders, etc., structural shape for, E, M. Grain and flour elevator, R. H. Everett............ 304,998 

WOR iia: dnp: ps -sapbogheiaes heise abebon -304.781 to 304,784 | Grain drill, 8. H. Koble........... - ...ceeseeeeeenee 304.830 
Bed bottom, spring, C. H. Fiteh............... -++. 304.717 | Grain elevator and purifier, pneumatic, F. W. 

Buer preserving apparatus, J. ¥. Kausier.......... 304,735 por plnccisedan och axcchepenrecessin 304,982 
Beit holder, machine, HU. Ogborn.................. . 304,749 | Grain meter, automatic, Bs Gi TEE <ocgscocesecs oe 304.987 
Bicycle saddle, W.S. Kelley ............ ccccecooses $04,827 | Grindstones, device for truing, M. A. Barber.,... 804,774 
Boats, construction of, T. H. Morgan.............. 904,745 | Guard. See Elevator guard. 

Boiler. See Steam boiler. Hame fast » C. Ae DGMISOR. 02 cccccecccrcscocccece 304,801 
Book cover. copy, J. H. MO8S............cseeecseesee 804,845 | Hand elevator for packages. ete., F. ‘Schumann. + 804,866 
Boot jack, J. Reining .. .......-cccece cccccscesseces 904,956 | Hand wheat rake, D. Bigelow.... ... «. 304,899 
Boot or shoe heel stiffeners, machine for cutting, Handle. See Removable handle. Tool handle. 

ie ORIIO...8, a, «Spike.» Ses Sas swans s sdocdbseuscec 844 | Handle, G. A. Washburn .........---.++++-eeeseceeee 804,879 
Boots, shoes, etc., machine for forming felt, Haw- Handles for pitchers and household articles, J. 

I II sn 0c nadea Gostivecebinchvncner< dine 904.726 OC, Bcd cccgecege cvesepesencoqneeecesemces 904,743 
Bettie stoppers, manufacture of, J. M. Lewin..... 904,740 | Handles to sheet metal ware, attaching, é. w. 

Box. See Work box. HEROD. 6 cvs cccccd sevcccccccees. cnsesseseces 304,938 
Bridge gate, T. H. Barmaid................-<++ 690 | Handles to vessels, attachment of, Mitigan ‘& 
Brush and toilet case, combined hair, M. Hell- Chaumont.. ......+++-+-+ Sosedéanecneceasere +... 304,948 

TE Mid Gudh cbvookeses poacinnenne ate casdnaee J Harness, C. C. Ferrill .. 304,928 
Brushes und brooms. apparatas for preparing Harness pad. Nave & Bauer .......... gn stiessec ~ -». 804,950 

fiber for the manufacture of, F. Kunz.......... 905,009 | Harness strap attachment, T. 8. Very....... «+ «+e 304,979 
TGR Ts GG ankcccWctewy 56656 Secadcowencd -.++» 304,720 | Harness trace supporter, M. B. Lasher...... cones 4948 
ee 304,870 | Harrow, revolving, J.C. Robinson .. .............. 304,959 
Building. fireproof, E. M. Butz,............. 304,780, 304,796 Harvester, H. Burfeimd ... ............cccceeecenee . 304,905 
Buildings. construction of metal, E. M. Butz...... 904,798 Harvester, corn, 8. Patton.... . ............+ oo-- +. 906,852 
Bung extractor, C. O. Couk.... ......-..00.ececceees 304.800 | Harvesting machine, curn, i. Bi BIRR es coc ccecte 304,685 
Burglar alarm circuit closer, A. Iske........... ... 304,732 | Hay rake, borse, W. A. Knowlton ..........+.++++++ 904,738 
Cables, guide and tension device for traction, W. Heater. See Car heater. 

a SON .- \depeeeectnhavenacap;neeseds eoehtaetl< 304.755 | Heel stiffener machine, N. J. Cote . ..........0.+.- 304.912 
Cane mill, J. Fehrenbatch .............--seee++e00e -. 904,813 | Heel trimming machine, A. McDowell ..... ioe 304,838 
Car coupling, D. Carlough..............s00.csecsecees 904,704 | Hinge, lock, D. H. Fitzgerald. ............... 

Cur coup-ing. L. N. Fowler.... ... ... ......... ---+- 904,719 | Hinge. mirror, A. Jelinck........... wee eve 

Car coupling, G. EB. Nichols. ............c00.,ccee000s 904,847 | Hitching device, horse, J. Findlay........ 

Car dwaping apparatas, railway, P. Leavitt....... 304.831 | Hoisting machine, G. M. Viernow.............. eeees 
Car heater, J. Q. C. Searie........... énceccccdodibied 904,867 | Holder. See Belt holder. Rein holder. 

Cap, raibatag, HB. Root.........scccccccec cove eevddbes holder. Spring holder. Towel holder. 

Car replacer, T. W. Reed.................ecsceees +--+» 304,856 | Hook. See Locking hook. Rein hook. 

CO I TR Gite coining eege we tocdiessneneanes 904.990 | Hoopskirt and bustle,combined, J. Jenkin- 
Car ventilator, raiiway, Outten & Jones............ 94,348 Mile nincbcssbedivcdcéds \) Mebielép ans bes oudinel 
Cond, plnying, W. BRamany. ...........cc-cccccccccses 305,018 | Horses while being shod, device tor holding, W. 
Carpet sweeper,,.W. H. Castle............ .....+. --. 304,799 C. Dougherty ..........-. ncosses 

Corrter. See Cash and parcel carrier. Horseshoe, D. J. Pryor ... ...... 

Cart, fertilizing and seeding machine, combined, Hub and axle, carriage, J. F. Waiter, IP... ee esses e 304,877 

Be BE, BED. «n= cic coccoonsccoocesonhooredabdneeues 842 | Ice creeeper, G. L. Lyon...............+ seed oo csces 305,012 
Cartridge, W. Gardner... .occccccsce ce cccrccee ~.. 304,926 | Inkstand and calendar, G. W. Downs.............. 304,806 
Cesh and parcel carrier, Jones & Randail.. ....... 304,734 | Insulating device, G. L. Broomhall.... ....... «+++. 304,699 
Cesk rolling machine, L. A. Muelier........... .... 305,014 | Insulator, lightning rod, J. A. Ruth................ 305,020 
Costing mould, R. W. Traylor... ..... ......6....00+ 304,976 | Insulators, mould for making glass, 8. Oakman... 904,748 
Centrifugal mechine, G. E. Stiliman................ 305,026 | [ron and steel, purifying, J. E. Atwood... ........ 304,773 
Cerealine, making a product from Indian corn Jack. See Boot jack. Lifting jack. Wagon 

Rey eth Bo BGO. dnc capoccciens chvdocctpe chs 304,722 jack. 

Chair and bed, child’s suspended adjustable. W. Jump seat, G. H. Huttom..............es00 cocectves 305,005 

titel abe <talbbodeatoesdukete aad eeacuens ,008 | Key fastener, E. K. Sumerwell............ -0++«.--. 304.768 
Chandelier, extension, L. T. Lawton.......... .... 305,010 | Knitting machine, E. Vermilyea.......... qeewecever 304,978 
GI Be FEIN. cane dec ccd wscdsseccscecedsboce --. 904,921 | Lamp, electric arc, BE, A. Sperry........... — 304,966 
Charn. Hayworth & Vavis................ ocebvesenee 304,727 | Lamps, manufacture of carbon filaments for in- 

Sa NEE, 2, PUB nc occ ccisccvacavesdeecsede de + 305,017 candescent, Bowron & Hibbert —............. 901 
Clamp. See Ball and socket clamp. Lamps, manufacture of carbonizable material for 

Clip. See Newspaper clip. the conductors of incandescent, E. Weston... 304,880 
Clothes lime, J. Paad.......0.cM sec. ---ccvecccccocees 952 | Lach. carriage door, J. Kopesay....... +++ 304,940, 304,941 
Collar attachment, sweat conte, E. E. Withey. . . 904,032 | Lathing, metallic, B. Scaries............... saceadarre 304,365 
Collar, horse, J. Straus............ odedes -«-- 304,969 | Leg, artificial; O. B. Bronson........ eoscbods .. 904,696 
Cotemn, girder, or pilaster, metal, E. M. Butz. nabs , 904,786 » Life raft, J. R. Adams... ...... . r 


Cetumn, pilaster. or girder, metal, E. M. Butz, 
304,787 to 304,792 
Columns, pilasters, etc., structural shape for, E. 














-- 306,028 
Lint room and press, combined, w. B. Padgett... 304.849 
Lock or stop block, G. L. Broomhall .......... .... 304,697 














i Udi 4: dnditaenah cninadneahiante enxeseiéil 304,785 | Locking hook, J. M. Ransier..... crccccccecccoccess 906,855 
Cooler. See Milk cooler. Lock. See Padlock. 
Corns, etc., composition for removing, A. Hentz.. 304,729 | Log binder, J. Flynn... .......++---.sse++ re | 
Cotton press, BR. Voigt........ -. -..cce-cseeeeeee +. 905,080 | Loom shuttle, J. Wamich............... ssevecce cos 904,978 
Cuffs, clasp for holding, M. M. "SACRA ATL 305.001 | Lubricator, T. J. Hart................ sbduovieddeceece MD 
Cultivator, M. M. Matec... 5.......ccceescececcees se 304.811 | Lubricator, W. A. Stanton........... o6dbsvdve0 eoees 904,761 
Cultivator, J. Jumes... ... .-...... 304,733 Lumber stacker, W. T. Smith........ Code o-coes ~ «- 304,760 
Cvitivator, spring, J. M. Eider. j 304.715 | Match splint machine, A. G. Jones............. «see 804,826 
Cultivator, sulky, W. H. Roberts.... ...... .... --. 904,861 | Mechanica!) movement, J. Tripp......... ceesecseces SANT 
Cultivator, thill, J. M. Ripsom.............ceceseees 904,957 | Metal shearing machine, R. I. Knapp.............. 304,829 
Cutting apparatus, H.R. Aflen....... Sanne obdaie +«+« 904,686 | Meter. See Electrical meter. Grain meter. 
Deck plate, H. Adams. ..........ccccccseee- neve one 304,684 Water meter. 
Dental! chair, Wallace & Snyder.................... 34,876 | Milk cooler, F. 8. Hartzell ... .........-..seseeeeees 304,818 
Dental plate mould, L. Vanderpant ................ 304,766 | Mill. See Cane mill. Sawmill. Windmill. 
Derrick forks, apparatus for working, C. Stone.... 34.98 Mould. See Casting mould. Dental aoe mould. 
Diamond cutting machine, H.C. Reichardt........ 304.858 | Moulding machine. T. H. H. Webster......... + «+» 304,980 
Dish. covered, Mison & Smith .. ................65- 304,997 | Mowing machine, D.C. Markham ................. 904,837 
Door and gate spring. J. Broughtun................ 304,778 | Musica! instruments, harmonic attachment for 
Door signal, A. L. Dorm... ..........06. cescecoveces 304,808 key board, W. T. Wier .........6 sseseees. oeeees SO4,8B1 
Door, storm and screen, H. G. Wolfram. .......... 905,033 | Nail plate feeder, J. F. Nammond..... ........ oo» 304,927 
Draining machine, centrifugal, H. W. Lafferty.... 904.442 | Necktie attachment, E. A. Burton......... eocce-ce+ 904,988 
Dress shield. S. Ramh.......... .62. cee cecceees +. ++ 904,752 | Newspaper clip for doors, J. Bingaman............ 304,692 
Drili. See Grain drill. Rock driil. Nose ring for swine, L. T. Siye.......... aeeiee: Onewel 305,024 
Driii swivel, H. C, Reichardt.....,...........ss00-..- 304,857 | Numbering machine, J. J. Hesselschwerdt........ 904,931 
Electric battery, self-sustaining, W. A. Shaw..... 905,022 | Nut drilling machine, G. H. Webb.............. «+ 304,768 
Electric cable, non-inductive, M. ®. Shaffer....... 304,759 | Nut lock, H. EB. Husted, Jr .......... seecescoes 505,006 
Electric lighting system, E. Weeton...... 304,8°2 to 304,884 | Offal, apparatus for and process of obtaining oll 
Bleetricai meter, C. L. Clarke................0ee00+ 304,907 and other matter from, M. Ams................. 904,687 
Biectrical meter, BE. Westom........ ~...... see see 904,881 | Oller, C. A. THOMPSON. .......0ccc00+ crecsececees++ 804,874 
Blevator. see Grain elevator. Grain and flour Pad. See Harness pad. 
elevator. Hand elevator. Padlock, H. P. Appleton...............+.. eocese oe 904,688 
Blevator, M. N. Hutchinson. .........-....6+-.ceseee Paint, fire and waterproof, C. W. Culony...... ... 304,911 
Elevator cars, stopping mechaism for. Adams & Paints, manufacturing, R. M. Breinig.............. 804,902 
WRI pckse ve sosenepccccesavces 20 ouneiand «-. 904,771 | Paper bag machine attachment, J. Perry, Jr...... 304,750 
Bievator gearing, C. Esplin...............-.seseeeee: 904,810 | Pattern cards, machine for repeating, V. & J. 
Bievator guard, automatic, ¥. P. Hinds............ 306,000 BGO GY Sc cccicesctsves dc ccedbe™ isees scccecesess S04 884 
Elevators, electric Indicating device for, C. L. Pencil sharpener. H. A. Blanchard............. «+. 904,900 
PE ethancethcpisdees ¢-cdbedeasdoastcces Piano action, upright, F. L. Becker................. 306,977 
Elliptic spring, ©. Ciiff Pile, dry, J. A. Thiebaut . pores edécecccees . 9045 
Bind gate, wagon, C. Hots. ............ccceceeecee cee 34,933 | Pipe. See Water and waste spe. 
Engine. See Steam engine. Planer, sliding, ©. A. Graff........ ......+. cosor-seoe 904,724 
Hixpanding wrench and mandre), A. E. Lytie.. ... 905,085 | Planter, check row, C. R. Dollarhide ... . ....... 304,915 
Extension table, J. Hegedus..............-....+ «- 304,229 | Planter check row corn, Reymer & Reames ..... 04,753 
HEixtractor. See Bung extractor. Tack extractor. Planter reel and wire, check row corn, A. C. 
PRE Noa Gl, END vce sees svccesccegcipamuggoecess --- DA IDURD eo) des ceseecccths. aabshenalttie seseibubtss . 904,812 
fertilizer distributer, J. L. Riter ............... 304,754 | Planter, self-dropping corn, J. A. “Johnson — +» 304,825 
fibrous materials, binding composition for, J. H. PGE ..:cckbsevecccenadanaaatianeasaae ~- 4.954 
PUNE G0. op cdncisovocbertscadeessecndocesces 10.520 | Plow attachment, J. Heck....... o6egadeneecces ° ’ 
Fifth wheel. vehicle, J. McEntee.... .............. 904.889 | Plow, self-sharpening, T. Cox..........0)....-se00-. 904906 
File or holder, paper, O. H. Gehrs.................. 941817 | Plow, wheel, J. W. Bartlett.......... sereeeees SOEGOL 
fire alurm, B. J. AntriMh......... 6. ccccccecevcceeees 304,304 | Pneumatic apparatus for transmitting parcels, H. 
Fire alarm, F. A. StmOMOs .. «0.0.0 ccccecececeeccses 304.964 Bi Tenner Dl iui do coc tenndeerioniaei ares ao ei 
Fitearta magazine, L. P. Diss.............. ‘octhd .-- 904,712 | Pneumatic dispatch and signaling apparatus, BE. 
Fire escape, Bauer & Williams................. o-ees 34988 By Reo ncegacgass cecudiiancesdetnoos eyes +. 904,882 
Fire escape, W. F. High...... — «+ «++» 904,790 | Pneumatic tube switch. BE. 8. Lenyeratt .. 4,833 
Fire escape. J. M. Hodsom........--000000- seseeeees 904,820 | Post driver. W. 8. Philbert.... ...........000e0005+ 804,953 
Fire escape, B. Paimter..........0-.-..cs000 6 seeseee 304.8) | Press. See Cotton press. 
Fire escape ladder, folding, F. W. Hofele.......... 904.821 | Pressure reducer or regulator, A. G. Brinckerhoff 904,695 
Viax tm the retting or steeping process, treat- Projectile, L. Hopuon........... senceseecerereeeeces 805,002 
ment of, R. H. Collyer oseee Propulsion of boats, D. L. Masters 
Pioar bolting apparatus, Stanley & Cornelius. paves 94,967 | Puiley, expanding, J. A. White... .. 
ork or rake and making the same, W. H. Cow- Pump, C. W. Sager. coccesvoedes ° 
RE . ctantmebinnanasset’.  ipegedcotscoscesescccsoce 24,43 | Pump, gas, C. A. MaeDonald . eee soeves 
Varnace. See Glase melting furnace. Pump valve, steam, J. A. Yigling.... Served soceeeess 305084 
Wurnace grate, 8. 5. T. Cissel.................... +» 94,906 Railway cross tie,G. W. B. Neal . ............. eee BO4,746 
Vurnaces, air supplying arch for, BE. A. Hawes..... 94,725 Railway points and signals, apparatus for work- 
Furs, method of and apparatus for removing EF OR: saan <. vecodeo eine nae 


hairs from seal and other, H. W. Covert....... 904.992 | Rallway ral! fish joint, A. Bagiey.. eenenae senes 
(jas, apparatus for manufacturing. J. Crutchett.. 994.995 | Railway switch, Bryant & \iopkins.. 6h en commas 
Clas brackett fitting, H. P. Drew..... shsesdeee «+++ 906,918 | Railways, conduit for cable,G. Rice —_. ... 904,850, 304,860 
tate. See Bridge gate. End gate. sas toeertieeonendts sated <tcr 


(rate are and — bercneaninge d. 


rT Ti ie et ie fe ete) 


Rake. See Hand wheat rake. llay rake. 
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Refrigerating and ice machines, water cooler for, 
G. W. Stockman . - 4871 
Refrigerating or ice machines, cooling and ab- 
sorbing apparatus for ammonia, G. W. Stock- 


UT Pabatserdecees op 60 o90ce of ose saseboccoscoseos SURED 
Refrigerator, J. Reynolds............ iencbiccovcnes GUE 
Rein holder, C. A. Dougherty... ........ «+--+...» 304,804 
Rein holder, C. Pentz............ ... sccceseccceee «+ SU50IG 
Rein hook, check, 8. H. Stewart....... ccccecee «oes 804,768 
Rein support, B. A. Hoyt..........00-ee0+-e08 soveres 904,822 
Removable handle, Shepard & Adams, Jr... eewecees SOA 968 
Revolver, A. F. Hood....... nooysentn ecacperpscoences ‘904,731 
Rivet, slotted, H. Rogers.... ...+--+00+ ssererees+++ 304,862 
Rock drill, rotary, A. Cantin... ........++++ eve 304,708 
Roller coupling device, P. Eckel.... .... euasepoonny Ee 
Roof, balanced stack, F. W. King....... Aut one ~» 904,828 
Roofing material, H. M. Mimer............ 0 «««+++« . 904,744 
Rubber, celluloid, iron, etc., composition to be 

used as a substitute for hard India, Barbier & 

kta ich od ecdésciacs won csss<eesessscnsce (00 SOMNUD 
Sash holder, W. 8. Youna.«..-+-.« poses coccesecccess S04,984 
Saw, J. E. Emerson ............ scannsesepeenne coe one B04,715 
Sawmill, gang, W. M. Wilkin........ seerscersere «+- 904,983 
Saws, motor for driving, D. E. Dutrow ....... +++ 904,996 
Scoop, measuring, KE. Kohler... .......++.s+s+0+ - +0 304,939 
Scow, dumping, G. Clark ....... bdsscceccubsucce + +» 904,706 


Scraper for scraping away old paper, calcimine, 
etc., from walls, reversible, J. E. W. Coleman. 304,909 
Scraper, road and field, A. C. Kirby.............+++ 
Screw threading machine, E. J. Manville. ........ 
Seat. See Jump seat. 
Semaphone, 8. H. Harrington...... poecesne 
Sewer trap, F. Meyer... ........c000 «0+ exeeees «ees S04841 
Sewing machine operating gear, J. 8. Freese...... 304,924 
Sewing machine, shoe sole, E. F. Arnold.... ..... 304,689 
Sewing machine shuttle, W. F. Dial.... --» OM 
Sewing machine trimming knife, E. Shaw.......... 304,868 
Sewing machines, feed wheel for buttonhole, C. 


Sewing maehines, rotary shuttle mechanism for, 

W. PF. Dial . 804,708, 304,709 
Sewing machines. shuttie oscillating mectanism 

Bee, Wp We BR cn cocccctvegyntecss-cocsses 304,710, 304,711 


Shaft support, vehicle, J. J. Ellsworth et al........ 304,922 
Shafts, socket for bridge and other pivotal, C. 

BINBD... ccocenccescevescosecccsvesne cece ceocce eco 694 
Shelving, W. L. Jones.............-+++++ 


Shoestring, etc.. machine for cutting, E. ‘Johnson 304,824 





Shuttle threading device. J. B. Gilbert.. - 904.728 
Sign, W. A. McOool...........0.-+00 wie cco cvcsecses SAO 
Signal. See Door signal. 
Skate, roller, R. Adams. ... odevesces coreeeces 304,893 
Skate, roller spring. T. Mitchell... pesneesccsossccess - 304,949 
Slates, machine for trimming and rrr aes roof- 
ing, C. W. Romoser.......... a a | 
Smoke consumer. J. J. Burwell . vecerseee 504,779 
Smokestacks, device for lowering and raising, J. 

Ty BE ncn0csksee 09qnes cane weegier pucceepece 304,739 
Soap, marking cakes of, 5. M. Craig........... coves DAMS 
Spark arrester, A. Berney.............-+..++ oes oe» 504,987 
Spectacies, A. J. Cross........ vbvecsess* sense ccoedd GEASS 


Spring. See Car spring. Cultivator spring. Door 
and gate spring. Elliptic spring. 
Spring holder for napkins, etc., J. C, Tutt......... 306.029 


Spring support, D. Nunneliey ............ ccveeeeees 306,015 
Stair rod fastener, G. Nobes........----+eee0+++ vee 904,951 
Starch filling. etc., process of and machine for, lL. 

Be BEE | Sevccccconeecessnesesnesece soccceeeees 906,851 
wtave jointing machine. R. W. Tavener............ 304,873 
Steam boiler, G. W. Shealey............... .-s0-+. 504869 
Steam boiler, G. 8. Strovg™.....--.--.00-ceeee seeeeee 304,973 
Steam boiler, sectional, R. R. Zell....... -., 804,889, 


304,890 
Steam boilers, anti-incrustator for, 8. G. Cabell.. 304,989 
Steam cylinders, duplex safety apparatus for, J. 


PPG So. Sicsices ce decaidiscedvlted ccdess vices +.» 904,987 
Steam engine, G. 8. Strong. Se meeer rT esdscoces soe oe SAS 
Steam muffler, A. Berney..........-......065 eese oe 904,986 

supporter, L. V. Ford........6.-sssececese+ S04,718 
Stove knob. J. E. Gaitley............-...cccceeseeees 


304,925 
Stoves, wick tube and raiser for oll, L. J. Atwood 304,985 
Strap. See Trunk and bundle strap. 


Strap fastener, J. McIver... ......ceeeeccce seeeeee 304 840 
Straw stacker, E. Brooks........ Peeccccccooococe o+ee+ 904,908 
Straw stacker, T’. H. Russell............ ... svscecess 504,756 
Switch. See Pneumatic tube switch. 
Table. See Extension table. 
Tack extractor, carpet, C. C. Brown.........5++++++ 904,700 
Tanning, J. Roberts.... ... ..-...-+++. seeeeeee 504,958 
Telephone and telegraph switch board, E. W. 

PGs avdokehbiccdcdecde~. oupecepsneces + secece oe S060 
Telephone ear piece, W. R. Miller.................. 304,848 


Telephone exchanges, multiple switchboard for, 





C. B. Scribner .. ......-+0--s000 errosees e 
Thermometer, clinical, J. Barry 
Thill. carriage, G. J. Prey et al............sceeees > 
Thrasbing machine, H. & C. Frank............. eee 304816 
Tile laying machine, ©. A. Barnes.................. 904,776 
Tool handle, blacksmith’s, W. E. Whittleton...... 904.769 
Torch, A. J. Dumean .......-..0005 seeeseee secceees » SD4DI9 
Towel holder, G. J. L. James ...........cccceececevee 304,984 
Trace attachment, W. M. & 8. E. Smither...... ... 304,965 
Tramway, suspended, W. F. Bly........... eves eee S047 
Trap. See Anti-siphoning trap. Sewer trap. 
Traveling bag, M. Schwerin............  ...... e+. 904958 
Tray, dinner, H. Doutteil ...................2.5- oe 906,905 
‘Tree protector, T. J. Longucre .............+.+ soeee 504,885 


Trunk follower, T. W. Adams....... eoeeeee.« 304,772 
Trunk |id lifter. J. K. Milnor.......... 
Trunk or bundle strap, M. R. Dowlin.......... aceon 
Tug, hame. M. E. Lasher .........--...s00000e0 erage 
Type writing machine, Yost & Bracy... 
Unwinding thread from spools or bobbins, device 

for. 'T. R. Nichols........... «+. Sevecs sesscodeses GOAT 
Valve gear, steam engine, G. S. Strong.. 904,972 
Valve motion, steam engine, G. 8. Strong. .304,970, 304,971 


feeeeee + #00 


eeeceee oe 


Valve. steum engine, G. 8. Strong ............ oneee S494 
Valve, rotary,G. BH. Poor .. ...... sects odes ccs eee 904,751 
Velocipede, Rodine & Malmgren................ ++ 904,960 
Ventilating apparatus, H. N. Wickersham... eee 804,887 
Ventilator. See Car ventilator. 


Vessels, device for loading, C. Miller .............. 504,947 
Voltaic battery, N. Basset... 2.2... cc -cecceseses 904,807 
Wagon jack, W. H. Bruce........... 
Water and waste pipe, J. J. Herbert peceee eteccess 
Water crane for supplying locomotives, A. K. 
Mansfield.............-+++ eee cbevccsccccesce-ceses MOTOR 
Water meter, J. B. Erwin.... veveres 804,908 
Waterproof circular, L.C. Lawton.. covecees oes S08011 
Wheel. See Fifth wheel. 
Windmill, W. N. y ¢ pean coveeee ve S040 
as ee 
Wire stretching device, W. Young...’............. 934,888 
Woo! washing machine, H.C. Walker.. 
Work box, H. 8. Dickson.......... 7 


weer seeee 





94,89 | Wrench. See Expanding wrench. 


Wrench, B. Elmore sreeeee ene cone 806,807 
Wrench, B. H. St. John............ 
Zine from galenas carrying silver and metallic 


oxides and sulphides, separation of, P. B. 


Pere rere err ee 





Cj) rere + | 





304,737 
304,945 











DESIGNS. 
Cane handle, M. Ford. ...........006 seseseseees ovees 15,300 
Carpet. J. B. George... ...... edese socsece cose-e 15,892 
Chain, ornamental, C. Edge..... bedéedecssses oss 15,388 
Fringe heading, C. Lp apna hegas -» 156,895 
Lamp chimney, G. W. Blair............++. secceessees 16.384 
Medicine case, D. Dick.... .....0+-..++.+000- oovcceree 15,888 
Seale frame, weighing, M. F. Koch a eS bed cbcde soeeee 15,393 
Shade pull, L. G. Turner ...... ji des dee decilnde.§ asses 156,304 
Stove, heating. H. C. Bascom.... ........... cocvec sce 16,885 
Stove, heating, Bascom & Hodges....... copaes +» 156,386 
Stove, heating, Bascom & Ritchie ................ one 15,387 
Stovepipe, fireclay, R. M. Francy............-...++ - 15,391 
TRADE MARES. 
a lager, Red yeoman gy Brewing Company... 11,479 





bacco, G. Fuchs 








Coffees, D. Nicholson 
Coffees, teas, and spices, D. Nicholson.... ......... BO ysl 
Extracts of leaves. barks, and woods for tanning 

and dyeing, Actien-Gesellschaft fur Farbholz- 

OG 4c. ncessmteniidabed eenege.wer ov cee SRD 
Insecticide, Westbrook & Hines.........-....-.++e0« ua 
Lactic acid for table use and as a beverage, Avery 

Lactate Company........ . Sboeed Sooerverdotqestes 11,463 
Liniment, J. 8. GOld......ccccceccsessee cece coe eocees 11,465 
Liquors, malt, P. Best Brewing Company........ +. 1147 
Remedy for neuralgia, J. F. Rudd............... o- 11,474 
Shoes, children’s, T. M. Harris & Co.............-... 11,466 
Sirup in imitation of maple sirup, H. H. Wether- 

We Bi cen -concencesceccsencseve ccocngneeesootccoe 11,478 
Suits, boys’ and children’s, A. Levy & Bro......... 11,468 
Textile fabrics wholly or in part of a turkey-red 

Glee, F.C. GERRBEP. cicccesesosescesces ccvcessccces 11,475 
WN, Be Oe Si brancaccsdocessocegoctons,. oo cccese 11,467 
Yarns and knitted fabrics and garments, woolen, 

We. BOMMOE BOG, 00 ccccccscccccscsccovceccccsoce 11,47€ 





A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 2% 
cents. In ordering please state the number and dete 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the forse 
going hst, at a cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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KNOW THYSELF 
A Great Medical Work on Manhood 
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PATENTS. 


MESSRS. MUNN & CO., in connection with the pub- 
heation of the SerenTiFic AMERICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors, 

In this line of business they have had thirty-erght 
years’ experience, and now have wnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
Cnited States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc, 

We also send. Sree af charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in al! the principal countries of the world. 

MUNN & ©0., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE.—Corner of F and 7th Streets, 

Washington, D. C. 





to sell our Rubber Stamps, Free catalc -" to 
IT PAYS yaad, 





HOWELL’S PATENT 


Cut Off, 


for turni 

into or off the Ciee Cie- 
form. Ld merely moving 
or Srem o 








LOUIS PASTEUR. — BIOGRAPHICAL 
eect at fal ee Pep Nicest 
No. 35.. Prt Price Q nents, To be had at this office and 
newsdealers. 


WATCHMAKERS. ay 
Before bu. see the Whitcomb Lathe and the 
ster l Poot Wheat. made by Re ate WATCH 

PERFECT 


NEWSPAPER FILE 








Sum e ara. 
paces : rend A 3-5 
NTIPIC . 
BRIO A for the low price of $1.50 by mail, oF $1.25 at the 
Rath e Tienda "pat Reon? 
one who wishes to preserve paper. 
MUNN & CO., 


PLANING AND MATCHING MACHINE. 


a) 


International Inventions Exhibition. 
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Drviston L., Inventions. Drvision LL, Music. 
Patyon : Her Majesty the Queen. 
President : 
HR. BR. H.. the Prince or WaLra, K. G. 

Apgitentic ns to exhibit must be made On printed forms 
which wil! be supplied on application to the Secretary. 
International Inventions Exhibition, South Kensington, 
W. These must filled up and ‘returned on or be- 

fase October 1, 1884. 
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Van Dv BEN & Tir, . Cincinnati, O 


HOUSE DRAINAGE AND REFUSE.— 
Abstract of a lecture by Capt. Do Galton, 0.B., on 
the treatment of town, barrack, and Py refuse, and 
on the removal of excreta from houses. A valuable 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 4:21. Price Wcents. To be hadat this office 
and from aii newsdealers. The same number contains a 
valuable per on the construction of privy vaults, 
Illustrated with three engravings. 
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MANGANESE BRONZE.—A PA PER BY 
5 ‘arsons, C.E., giving a brief history of bronzes, 
reviewing the theoretical considerations Which led the 
omer to the production of manganese bronze, and giv- 
ing the characteristics and tests of the latter compound. 
Contained in SCIENTIFIC more Fa pe | rely No. 

422. Price 0 cents. To be his office and from 
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& New Catalogue of Valuable Papers 
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HOW TO COLOR LANTERN TRANSPA- 
rencies.—A valuable paper by T. J. ocstenatving Sas di- 
rections for the a of phoscerpaic ranspa- 
rencies. and for paint them. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 423. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
poovensn> 7 Le, pny ting. ~“h nother = 
paper on the Preparation on Lantern Transparenc 8 
contained in SUPPEMENT, No. 4:24. <iq 
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REARING OY ST ERS, er VAL UABL E 
and interesting paper by Jobn A. Ryder, describing the 
author's experiments in + ye 4 oys ers on a large scale 
from artificially fertilized ; followed by notes on 
pond culture, on the food of be. oyster, on the oyster's 
enemies, parasit es and commensals, ete. Contain 

in SCIENTIFIC AMERICAN SUPPLEMENT, No. 482, Price 
10 cents. To be had at this office and from ai! news. 

ers. 


$5 to $20 255 day a home. eps sree. 

















FOREIGN PATENTS. 


Their Cost Reduced. 








The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportions of our inventors patenting their inven- 
tions abroad 

CANADA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former inc!vdes the Provinces of Ontario, Quebec, New 
Brunswick, Fova Scotia, British (olumbia,and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtuining 
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ELECTRO-MAGNETISM AS A PRIME 
es —An account of the various attempts that have 
been made to utilize electro-m post’ asa prime 
mover. Schulthess’ machine. vator dal Negro’s ap- 
Jacobi’s apparatus, Davidson's apparatus 
venport's devices. Taylor's electro- netic 
engine. Contained in eoren TIFIC AMERICAN hoi PLE- 
MENT, No. 35 Price 10 cents. To be had at this office 
and f from a i newsdealers. 
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WATER. 

Cities, Towns, and Mannufactories 
Supplied by GREEN & SHAW 

PATENT TUBE AND GANG WELL SYSTEM. 


Wm. D. Andrews & Bro, 233 Broadway, N.Y. 


Infringers of above patents will be prosecuted. 








patents in Canada is very large, and !s steadily increas- 
ing. 
"ENGLA ND.—The new English law, which went into 
| torce on Jan. ist. enab'es parties to secure patents tn 
Great Britain on very moderate terms. A British pe- 
tent includes England, Scotland, Wales, Ireland, and the 
Channe! Isignds. Great Britain is the acknowledged 
jal and cx reial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him at he-ne, and the smail cost now renders it possible 
for almost every patentee in this country to secure & pu- 
tent in Great. Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Petents are a'so obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies_ 

An experience of THIRTY-rIGHT years has cnabled 
the publishers of THE SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in ail the principal 
foreign countries, and it has always been their sim to 
have the business of their clients promptly and proper- 
ly done and thetr interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries, including the cost for cach, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (O.,, Editors and Proprietors of THz Sci- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to cal! at their 
offices, 361 Broadway. Examination of inventions, oon- 
sultation, and advice free. Inquiries by mail prosoptly 
answered 
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